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FOREWORD

A study at the National Bureau of Standards (NBS), of which
this is the eighth progress report, has been undertaken to meet
the need of the National Aeronautics and Space Administration
(NASA ) for thermodynamic information on biologically related
materials important to the space program for several reasons.
Among these reasons are the necessity of inferring the maximm
amount of useful chemistry of incompletely accessible environ-
ments, for which only limited information is available, the
possibility of the occurrence of organic compounds naturally
synthesized under primitive conditions, and the possibility of
theoretically recovering part of the prebiological history of
the earth.

This program is being carried out under the technical
supervision of Dr. George Jacobs of NASA, and with the consulta-
tion of Dr. Harold Morowitz of the Yale University, Department
of Molecular Biology and Biophysics, and Dr. C. W. Beckett of
the Heat Division, Institute for Basic Standards (NBS). The
contract (Contract No. R-138) was initiated 1 May 19644 and
extended 29 April 1965. The program was extended by Amendment 1
for an additional year, beginning 1 July 1965. This report
covers the fourth quarter of the extended contract.

Jervge T urniiers,

George T. Armstrong
Supervisory Chemist
Project leader
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Section 1

Progress on the Survey and Analysis of Thermodynamic Properties

G. T. Armstrong

During the quarter for which this is a periodic report, the
principal activity was the preparation of the tables of thermodynamic
properties which are presented in this report. Section 3 consists of
the 99 tables of thermal functions which were prepared. These tables
contain the following information: table number, name and phase of
the substance, statement of energy and temperature units used, molecu-
lar weight, a list of standard thermodynamic changes on formation
from the elements, together with suitable headings and a tabulation of
standard thermodynamic functions. The list of changes on formation
from the elements gives the referenci temperature (T = 298.15°K)é
ACp, cal deg‘l mol’l; AH%, kcal mol™*; A /T, cal deg‘l mol‘l; A
cal deg™t mol~1; AG%, kcal mol™1; AG%/T, cal deg™! mol™*. The fore-
going values are listed for the reference temperature. The table
of standard thermodynamic functions lists T, °K; CQ, cal deg~l mol“l;
(H%- , cal mol‘li (H°—H%)/T, cal deg™ mol'l; St, cal deg"1 mol’l;
-(G8-1), cal mol™; -(Go-H3)/T, cal degl mol™l.” The values in the
Jatter tables include values at 298.15°K and also values at intervals
of 100° from 0°K in most cases (but from 300°K in a few cases) to a
maximum temperature of £000°K. The tables are numbered from 22 to
120. Tables 1-21 were presented wholly or in part in previous reports.

A review of the heats of formation and other properties of
benzene, naphthalene, anthracene, and phenanthrene was carried out.
This review forms Section 2 of this report. Selected values of
enthalpy of formation at 0°K, enthalpy and Gibbs energy of formation
at 298.15°K, Hg98—H8, 3898 and 03298 are tabulated for these substances
in the condensed and gaseous phases. These substances were selected
as being of particular interest because they have the aromatic and
condensed aromatic ring structure which culminate in graphite as
condensation of rings continues. Graphite has been shown by Dayhoff,
Lippincott and their co-workers to be of special significance in the
equilibria involving the C,H,N,0,P,S compounds. The campounds of
similar configuration and intermediate complexity are therefore of
special interest in this program.



Section 2

Selected Values of Properties of Benzene, Naphthalene,
Anthracene, and Phenanthrene

Iva Halow

Benzene (1liq)

The heat of combustion of CgHg(liq), AH.® = -780.98 kcal/mole
at 25°C was taken from the API tables [1l]. The heat of formation
calculated from it is AHf® CgHg(liq) = 11.73 kcal/mole.

The heat capacity at 25°C, Cp° = 32.52 ca1/moqug;3'entropy s°
= 41.41 cal/mole degree were taken from the low-temperature heat
capacity measurements of Oliver, Eaton, and Huffman [2].

Benzene §g2

The heat of formation of CgHg(g) was calculated from the value
for the liquid as AHf° CgHg(g) = 19.83 kcal/mole. The ideal heat of
vaporization, AH® = 8,10 kcal/mole was calculated from the value
AHy = 8.09 kcal/mole at 25°C given in the API tables [3].

The entropy of vaporization was calculated from the heat of
vaporization as AS = 27.14 cal/mole degree. Corrected to standard
state, this becomes AS°® = 23,04 cal/mole degree. From this the
entropy of the gas is calculated as S° = 64.45 cal/mole degree.

The thermal functions were calculated with the molecular data of
B. P. Stoicheff [4] and Lord and Andrews [5].

Naphthalene (c)

The heat of combustion of naphthalene (c) has been measured by
numerous investigators, as follows: (Corrected values for the standard
heat of formation, AHf® CipHg(c),!at 25°C in kcal/mole, are given in
each case.) Prosen and Colomina [6], 17.78; Verkade and Coops [7],
17.93; W. Swietoslawski [8], 17.90; Speros and Rossini [9], 18.76;
Coleman and Pilcher [10], 18.58; Mackle and O'Hare [11], 16.43; M. Beckers
[12], 17.49; L. J. P. Keffler [13], 17.38; Karrer and Fioroni [14],
17.51; Stohmann, Kleber and Langbein [15], 19.87 (measured at constant
volume) and 21.22 (measured at constant pressure); H. C. Dickinson [16],
18.87; Huffman and Ellis [17], 16.58; Bender and Farber [18], 16.01;
Fischer and Wrede [19], 19.25; Milone and Rossignoli [20], 19.78; Roth
and Auwers [21], 20.42; Schlipfer and Fioroni [22], 17.73; and F. Wrede
[23], 20.65,
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Measurements of the heat of combustion of naphthalene (c) were also
reported by Berthelot and Louguinine [24]; Berthelot and Recoura [25];
Berthelot and Vieille [26]; Riiber and Schetelig [27]; C. v. Rechenberg
[28]1; F. Stohmann [29]; [30]; and M. Rubner [31]. We have selected as
"best" value, AHf®° CjgH8(c) = 18.0 kcal/mole. The value for the heat
of combustion of naphthalene relative to that of benzoic acid was well-
established by various experimenters as 1.5202 - 1.5204, as discussed
by P. E. Verkade [32]; Verkade, Coops, and Hartman [33]; Swietoslawski
and Starczewska [34]; and W. Swietoslawski [35]. If we take the value
1.5204 and the presently accepted value for benzoic acid (Ap = -26434
j/g at 25°C), we obtain AHf® CjQHg(c) = 17.76 kcal/mole, which confirms
our selected value. Although naphthalene is readily obtained pure, its
vaporization presents a problem in corbustion. Two methods used to
overcome this difficulty are enclosing the sample or determining the
amount of reaction from the mass of CO9 formed.

The heat capacity and entropy were taken from the low-temperature
heat capacity measurements of McCullough, Finke, Messerly, Todd, Kincheloe,
and Waddington [36].

Naphthalene (g)

The sublimation pressures of naphthalene have been measured by
Bradley and Cleasby [37] from 8° to 17°C; Sherwood and Bryant [38]
from 0° to 38°C; G, A. Miller [39] from -13° to -43°C; A. A. Zil'berman-
Granovskaya [40] from 15° to 32°C; Swan and Mack [41] from 10° to 30°C;
Winstrom and Kulp [42] from 30° to 60°C; R. W. Allen [43] from 0° to 75°C;
Hoyer and Peperle [44] from -20° to 10°C; A. Aihara [45] from 2° to 10°C;
Sears and Hopke [46] from 19° to 35°C; and Sklyarenko, Martin and Belyaeva
[47] from 20° to 35°C. When plotted individually as log P vs 1/T, these
sets of data show generally poor agreement, but when considered totally,
they show good agreement, lying very well on a straight line. We have
used a least-squares treatment of the vapor pressure data, and obtained
the heat of sublimation, AHg® = 17.61 kcal/mole at 25°C. This gives the
heat of formation of the gas, AHf® CjpHg(g) = 35.61 kcal/mole.

The entropy of vaporization, AS = 59,06 cal/mole degree was corrected
for gas compression to obtain AS° = 40.89 cal/mole degree. The entropy
of the gas calculated from this is S°g = 80,90 cal/mole degree.

McClellan and Pimentel [48] calculated the thermal functions. The
entropy at 298°K which they calculated, S°g = 80.4 cal/mole degree was
selected in preference to the experimental one because the correction
to standard state is very sensitive to changes in the pressure.



Anthracene (c)

The heat of combustion of anthracene (c) has been measured by the
following investigators: (Corrected values for the standard heat of
formation at 25°C, AHf® C14Hj0o(c), are given in each case). Mackle
and O'Hare [11], 27.83; M. Beckers [12], 27.51; Parks, West, Naylor,
Fujii and McClaine [49], 25.69; Richardson and Parks [50], 27.28;
Coleman and Pilcher [10], 30.87; Bender and Farber [51], 28.93; 30.84;
Fries, Walter and Schilling [52], 32.53; Milone and Rossignoli [20],
30.39; Magnus, Hartmann, and Becker [53], 31.60; and G. Klaproth [54],
31.13. Measurements have been made also by Berthelot and Vieille [26];
Shchukarev and Shchukareva [55]; C. v. Rechenberg [28]; F. Stohmann [29];
and Stohmann, Kleber, and Langhein [15]. Discrepancies in these values
are greater than expected precision errors in the determinations, A
major cause of these differences may be the lack of purity of sample.
We have selected AHE® C14H10(c) = 27.5 kcal/mole.

The specific heat of anthracene (c) has been measured by Huffman,
Parks, and Barmore [56], and Ueberreiter and Orthmann [57]. Their data
give the values 49.73 and 50.80 cal/mole degree, respectively for the
heat capacity at 25°C. We have selected Cp° = 50. cal/mole degree.

Anthracene (g)

Sublimination pressures have been measured by Bradley and Cleasby
[37] in the range 65° to 80°C; B. Stevens [58] from 123° to 148°C; V. P.
Klochkov [59] from 93° to 142°C; Inokuchi, Shita, Handa, and Akamatu
[60] in a range with a mean temperature of 92°C; Sears and Hopke [46]
from 105° to 125°C; Nitta, Seki, and Momotani [61) from 76° to 100°C;
Kelly and Rice [62] from 69° to 86°C; and Hoyer and Peperle [44] from
30° to 100°C. These data lead to the following respective values for
the heat of sublimation at 25°C, AHg® = 24.68; 24,11; 24.73; 22.51; 23.97;
23.23; 23.91; and 24.99 kcal/mole. We have selected MHg® = 24.7 kcal/mole.
The heat of formation of the gas is calculated from this as AHEf® C14H10(g)
= 52.2 kecal/mole.

Phenanthrene (c)

The heat of combustion of phenanthrene (c¢) has been measured by
the following investigators: (Corrected values for the standard heat of
formation at 25°C, AHf® Ci4Hjg(c), are listed in each case). Richardson
and Parks [50], 17.48; Bender and Farber [51]1, 27.13; Fries, Walter and
Schilling [52], 27.80; Magnus, Hartmann, and Becker [53], 26.73; Milone
and Rossignoli [20], 19.11; Coleman and Pilcher [10], 27.77; and G.
Klaproth [54], 26.09. Measurements have also been made by Berthelot
and Vieille [26]; Shchukarev and Shchukareva [55]; and Stohmann, Kleber,
and Langbein [15). As for anthracene (c), phenanthrene is not easily
obtained in a pure state., The value which we have selected, MHE® C14H10(c)
= 24, kcal/mole was derived from the value selected for anthracene and the
differences obtained for anthracene and phenanthrene by Magnus, Hartmannf"ﬁ%cker,
Bender and Farber, and Coleman and Pilcher.

N
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MOLAR THERMODYNAMIC PROPERTIES FOR GRAPHITE

T DEG K=273.15+47 DEG C

1 GRAM MOLECULAR WT.= 12.01115 GRAMS

TABLE 22

CRYSTAL

{REFe STe)

1 CAlL=441

Q)

840 JOULES

STANDARD THERMODYNAMIC CHANGES ON FURMATION FROM_THE ELEMENTS

T
DEG K

298415

T

DEG K

0.00
100.00
200,00
298415
300,00
400,00
500.00
600.00
T00.00
800,00
900.00

1000400
1100.00
1200.00
1306.00
1400.00
1500.00
1600400
1700.00
1800.u0
1900.00
2000.00
21004,00
2200,00
2300,00
2400,00
2500.00
2600400
2700,00
«800.00
2900.00
3000400
3100.00
3200.00
3300.90
36G3,0C
35900.00
3600.00
3700.00
3800400
3900.00
4000400
4100400
4200.,00
4300.00
4400.0C
4500400
4600400
4700,00
4800.00
4900.00
5000.00
5100.00
5200.00
5300,00
5400,00
5500,00
5600400
5700,00
56800400
5900.00
6000.C0

0
alp

CAL
DEG MOL

0.00

g
CAL
DEG ML

0.000
04395
14202
Z2.038
24054
24851
34496
44038
bolals(
4eT40
44970
54149
54304
5.430
5,527
54605
5.669
5,721
54765
5.803
5.836
5.865
54891
5,914
54936
54956
5974
5.992
6,009
6. 026
64042
beudT
64073
64UB8
64103
6.119
6e134
64150
6el65
64181
64197
te213
66230
6e247
6o264
64281
66299
64317
64335
6e354
64373
64392
6e412
6e432
6,452
64473
6e494
6a516
60538
64560
64583
6.606

STANDARD THERMODYNAMIC FUNCTIONS

Q
AHT/T

CAL
DEG MO

0.000

[
AST

CAL__
DEG MuL

04000

C_,0
fHy Hg !

CAL
MOL

0.000
13.999
91.995

251,99
255,99
501.97
820.96
1198.9
162345
208249
2569.9
3075.8
3598.8
4134,8
4683,8
5239.7
5803.7
637347
6947,7
752646
8108.6
8693,6
9280.5
987145
10463,
11058,
11654,
12253,
12853,
13454,
14058,
14665,
15269,
15877,
16487,
17098,
17711,
18325,
18541,
19558,
201717,
28737
21415,
22043,
22669,
23296,
23925,
24556,
25188,
25823,
26459,
27097.
27738,
28380.
29024,
29670,
30318,
30968.
31621.
32276,
32933,
33592,

0_ 0

(HT-HO)/T

CAL CAL
DEG MOL  DEG™MOL

0.000
0.140
0460
0a845
Ca.853
1255
14642
1,998
£e320
24604
24855
3.076
3,272
3a446
3.603
34743
34869
3.984
4,087
44181
4e268
44347
La019
44487
44549
44608
Lab62
4,713
4,761
4,805
44848
44808
4a926
4e962
44598
£e029
54060
54030
54119
Delu?
5e174
54159
S5e224
56248
5a272
54295
54317
54338
543559
54380
54400
S5e419
54439
Se458
50476
5e494
56512
54530
54548
54565
54582
5999

17

o
53

0.000
0e210
04720
14359
le372
Ze075
Z2e1B4
a4l
bellb
44739
5311
5eB4b
6e342
64809
Tel4B
Te661
84050
Be417
Be76%
G096
Fe4ll
96711
Fe997
10271
104535
10.788
114031
11lec66
11.492
1lelli
114923
idelld
124327
1c¢e320
126707
124890
13.067
13.240
134409
134574
13.735
134832
144045
l4.196
l4e343
144487
144628
144767
1449053
154037
15.168
154297
156423
154548
154671
154792
156911
16028
164143
164257
164370
164480

0
A6y
KCAL
MOL

U000

0_,0
~(GymHy)

CAL
ROL

0.000
7.000
51.997
153,20
159,59
327,98
570497
BE3456
L6441
1708.1
2209.8
2767.9
3377.0
4035,6
4738,2
5485,1
6270.7
7092.8
795241
8B845,4
9771.4
107217,
11714,
12720,
13768,
14834,
15924,
17039,
18176,
19338,
20520.
<licis
22946,
FLOY-1-
25447,
46729,
28025,
29340.
30673,
32024,
33391,
347724
36167.
37582,
39007.
40448,
41904
43374,
44858,
46350,
47866,
49390,
50921.
52471
54034,
55608.
57193,
587859,
60395,
62015,
63651,
65269,

0
867/7
—-CAL
DEG™ MGL

0000

0_,0
{G=Hg /T

CAL
DEG™MOL

0.000
0.070
0260
Qo514
Oebl9
Ce840
lel42
le47>
l.8006
2135
2e455
20768
3.070
34363
34645
3.918
40180
4e433
44678
44914
Selb3
S5e 364
5.578
Se 784
5.986
6.181
6370
64554
6,732
64906
T+076
Te241
Tet40c
7559
Te711
Te 861

10.788
10,881



MOLAR THERMODYNAMIC PROPEKTIES FUR CARBON mONATOMIC (C)

T DEG K=273.15+7 D

T
DEG K

298.15

7

DEG K

000
100400
200.00
298415
300.00
400400
500,00
60000
7C0.0C
800, CU
3C0.00

1000.0C
1100.00
1200.00
1300400
14C0.00
1500400
1600400
1700.00
1800.00
1900.,00
2000.00
2100.00
2200400
£300.00
2400400
2500,00
26CC.00
2700402
2800,.00
2500400
3000.G0
316L.00
3230400
3300.G0
3400400
35G0400
360000
3700.00
3830.00
3900.00
40004C0
4100.00
4200400
4300400
4400400
4500400
4600.00
4700400
4800400
4900400
5000400
5100.00
5250400
5300,.,00
5400.00
550C. 00
5600« G0
5700400
5800.00
5900450
6000.00

2.900

0
Cp

CAL
DEGROL

0.000
54084
4e996
44980
44,980
44975
4,972
4,971
44970
44970
44969
44969
40969
49969
44370
44972
44975
44978
44983
40990
44998
5.008
5.019
5,031
54045
5,060
5.077
SeuSh
£.112
54130
Cal49
54167
5.186
5,205
Se224
56243
Se261
54279
54296
5.313
54323
5¢345
543260
54374
5.388
Ze401
Se4l4
50426
54437
Se4t§
S5e458
S5e468
Se477
S.486
5¢494
56502
54509
5,516
5.523
54529
54535
54540

EG C

GRAM MOLECULAR WT.= 12,01115 GRAMS

171.291

STANDARD _THERMODYNAMIC FUNCTIONS

TABLE 23

IDEAL GAS

DEG MOL

5744512

8

DEG MOL."

364400

u_,0
(Hy=Hg )
CAL
MOC

0.000
570420
1072.8
1562.2
1571.4
2069.1
2566.5
2062,6
3560.7
4057.7
4554 .6
505145
554845
6045.4
65424
7039.5
7826,
8034 .4
8532.5
903141
953045
10031,
10532,
11035,
11538,
12044,
12551,
13059,
13889,
14081,
14595,
15111,
15629,
16148,
16670,
17193,
17718,
18245,
18774,
19305,
198137,
20370,
20906,
21442,
21980,
22520.
23061
23603,
24146,
246590,
25235,
25782.
26329
25877,
27426,
27976.
285264
29078,
296304
30182.
30735,
31289,

0_.0
(HT Ho)/

CAL
DEG™MOL

0000
54702
5e364
54240
54238
50173
£.133
Se126
S.087
5072
5.061
Se052
Sel44
Za038
54033
£.028

8,025

24022
5.C19
54017
54016
54015
54015
5.016
5,017

T

18

0
Sy

CAL _
DEG MOL

0« 000
324281
35,768
374759
37730
394222
406332
Llec3b
424004
424668
434253
434777
444250
444683
“4be081
454449
42,792
460113
454415
464700
46e3T70
474227
476471
47705
474929
4B8ela4
48,4351
480550
48,743
4Be929
494110
494284
494u54
49.619
494780
494936
5Ce088
50ec37
50e 381
506523
30.661
504796
506528
514058
5le184
51le308
516430
51549
514666
51780
514853
524G03
520112
524218
524323
526425
524526
524626
524723
524820
52¢914
53007

1 CAL=4,1840 JOULES

<0 0

865 AGT/T

KCAL _CAL_

MOL DEG™ MUL
1604442 53841224

0_,.0 0_.0

(Gy=Hg! —{GHGI/T
CAL CAL _

ROL DEG™MOL
04000 04000
265749 266 579
608048 30404
969547 32,519
9765.6 32,552
13620, 34,049
17599, 35,199
216794 364132
258424 36.918
30077, 374596
34373, 384193
38725, 384725
43127, 39.206
47574, 394645
520624 40.048
56589, 40,421
61151, 40,768
65747, 414092
70373, 414396
75029, 414683
79713, 414954
84423, 424211
89158 420456
93917, 42,689
96699, 42,912
103502. 43,126
108327, 434331
1131724 434528
118037, “3,717
122921, 434900
127823, 44,077
1327424 4b g 24T
137679 Glgabl3
142633, 44,573
147603, 4lbaT28
152589, 444879
1575904 49400
1626004 45,160
167637, 454307
17268z, 4ha443
17774z 454575
182815, 45,704
137501 454829
193000, 45,952
1981124 464073
203237, 464190
208374. 464305
213523, 4be4l8
218684, 464528
223856, 464637
229040« 406 745
234234, 4be 84T
239440, 464949
244657, 474049
249884, 474148
255121, 474245
260365, 474340
265626, 474433
270894, 474525
276171, 474616
281458, 474705
286754, 474792




TABLE 25

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON UNINEGATIVE (<

T DEG K=273.15+7 DEG C

IDEAL GAS
1 CAL=441840 JOULES

GRAM MOLECULAR WT.= 1201170 GRAMS

STANDARD_THERMOUYNAMIC CHANGES UN_TURMATION FRUM IHE _ELEMENTS

T
DEG K

298.15

0.00
1CU. 00
220600
29841>
300400
400400
500400
600.00
70000
8L0.00
200.00

106G.C0
1100400C
120G.00
1300.00
1400.00
1500600
1500.00
1700400
1800.00
1900« G0
2000400
2100400
2200400
2300400
2400400
2500.00
2600400
2T00LeU0
2800400
£900.00
300C.00
3135C.00
320Ul 00
32¢0.00
34050.00
3200.00
360C.C0
2700,00
3800400
39Cul.00
400000
410000
420000
43004006
4400.00
4500400
460G 00
4750.00
48C0.C0
4900400
5000400
51002

5200400
5300,0C
5400400
5500600
5600.0C
5750600
580L400
5300.00
6002400

o 0 0 v 0 -0
ac, Ay AHYT asy 26Y 86YsT
__CAL__ KCAL CAL CaL [SH.1Y _CAL__
DEG WOL Mol DEG #A0L TT6 Mmoo oL Do Mol
-2.038 14045 47,1237 294807 1316059 44.14006

STANDARD THERMOLDYNAMIC FUNCTIONS

s T SR T 2 VA SEU I o P e S S
__CAL__ CAL JoEAL 0 _CAL__ SAL __&aL__
DEG ™MOL MoL LLG MOL LG MUl AQL LEG MUL

De000 GeOCU 0000 0«u00 0.000 0. 000
4,968 450479 44,568 306727 2575.9 £be 159
4,968 993458 44568 544170 584045 294202
44,568 148142 L4568 364154 9298.1 5le idb
ue568 14904 LaY€EB 366185 $365.0 316217
44968 1987e¢ Ge¥d 374614 13058 EPPy-tY-]
La508 LLE3eY Les-1.4 2beT24 16877, 33,754
44568 2980a7 Lai0B 3Qe62% 0796,
44768 347745 LGB “OelP0 24798
4568 397443 L 568 l1e0%7 2B272a
4,568 44T71el 4a568 Llebl2 33007,
4,968 L56749 L4a568 424166 37198,
L,o568 546447 4e968 L42e639 414325,
Le968 596145 “e568 434072 45724
4e368 645843 4e568 434466 50052 3843501
4,568 655541 4e568 424837 54417, 384870
44568 Tadie7 Le708 “delB8C 25810 >Yecic
Le968 154846 44768 4ua501 €3253. 344533
4,968 baab 4 4e768 LU eBQc 57716 37603
4,968 894242 Le568 «+5 4036 T221c Lo lll
44968 343941 4a558 454355 76735 40387
44969 $33549 4e368 454609 41283, Dbl
“4,970 10433, 44568 454852 85856, 4043584
44971 10530 4o9568 466083 90453, 416115
4,972 11427, 4,568 Ghe 304 3507¢ce 41e336
44,974 11924, “,768 464516 99715, 414047
4,977 12422 4,569 46,719 104375, 41,750
Ue5B1 1¢520. 49765 466914 105057 4le945
“4a987 153430 a3 70 “TelZ 11373¢ 4le 133
PR 139174 44470 uTeiB4 643513
5601 iael?, sl.e7l 47 4455 4le 4D
SeulD 14917, 4e372 470625 LlenDb
Se21 15419, 4 574 474793 Cladly
hel3a 15922 @376 474953 Lia977
164264 44978 434108 434130
16932 LaS80 4Bal5% 1671459, 43,279
174354 44583 48,406 151982. 43,423
54106 17945 4e986 4Ba550 156830. 43e564
5a130 18461, 44589 454690 161692, 43,700
50155 18975, 4e993 4t e527 166560, 435,834
5.183 1949 Leyv B «B8e961 171457, 434963
54212 20011 54003 494093 176360 e 090
Selab 205344 24008 L4 el22 181276, big 2]l
5,278 21060 5.014 4 e 349 186204, G444 334
5313 21550 54021 494473 191145, LY Y
54351 22123 5.028 49,595 196099. 444568
54390 22660 54036 494717 2C1064. 444581
Se431 23201a SeD44 49,4835 206042, 444792
24473 237464 54052 49,953 211031, 444300
54516 242964 5.062 50,068 216032, 454007
54561 24850. 5.071 50183 221045, 454111
54607 2540de 5.082 504295 226069, 454214
5e654 25971 54092 50e407 231104 454315
5e702 26539 56104 506517 236150, “45e G 1u
56721 2711l 56115 50,626 241207 45,511
5.800 27665 5.128 50e 734 246275, 454507
56849 28271 S54140 504841 251354, 45,701
5.8993 28859, 5.153 504947 256444, 454793
54949 29651, 5,167 51.052 261544, 45,885
54999 30049, c.181 516156 266654, 45,975
6.150 30651 54195 514259 271775, 46,063
64100 31259 5.210 51e361 276906, 46e 151
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TABLE 25

MOLAR THERMODYNAMIC PROPERTIES FOR METHYLIDYNE ({H)

T DEG K=273.15+T DEG C

1 GRAM MOLECULAR WT.= 13.01912 GRAMS

IDEAL GAS

1 CAL=4,1840 JOULES

STAN[ ARD_ THERMODYNAMIC CHANGES ON_FORMATION FROM THE ELEMENTS

T

DEG K

298,15

0.00

100,00

200400

298415

300400

40000

500400

600400

700,00

800400

900,00
1000,00
110000
1200400
1300400
1400400
1500400
1600400
1700.00
1800.00
1500400
2000400
2100,00
2200,00
2300.00
2400.00
2500400
260000
2700.6C
2800.06
2900.00
3000.00
2100.00
3200.00
3300460
3400,00
3500400
3600400
3700.00
3800400
3900400
4000400
4100400
4200400
4300400
4400400
4500400
4600400
470000
4800400
4900400
5000400
5100.60
5200.00
5300400
5400400
550000
5600400
5700.00
5800400
5900460
6000400

ACg
CAL__
DEG ROL

l.488

9,115

0
aH?

KCAL
MoL

142,4

STANDARD THERMODYNAMIC FUNCTIONS

0 0
AHT/T AST
CAL CAL
DEG MOL DEG MOL
4774609 264759

o_, 0
(Hp=Hg

MOL

)

0.000
703.96
1401.9
208549
209849
279649
34%6.8
420248
4919,8
564847
6391.7
T149,6
152246
8708.6
9500645
10316,
11137,
11966,
12805.
13651,
14504,
15363,
16228,
17099,
17975,
18855,
1973%.
206247
211y,
22415,
23314,
242154
251204
26028
26934,
27851,
28766,
2964
206G2.
31524,
32449,
33375,
314303,
35233,
36166,
27100,
28036,
28973,
39913,
40854,
417974
4cT4lia
43687,
44635,
45566,
46535,
47488,
L8442,
49398,
50354,
51313,
52273,

G_.0
(HT-HO)I

DEG MOL

0+000
7040
74010
64996
64996
6992
64994
T.005
Ta028
74061
7.102
7.150
7202
74257
74313
Te369
Teu25
TetT9
74533
Te284
74634
7682
74728
T772
Te815
7.856
T7.896
749533
7,970
B.0052
8.039
84072
8.103
8a.136
B.163
8,191
Be219
Be245
Bel71
BelY0
8220
G344
84367
8,389
8.411
8,432
B.452
Bel72
Besb2
8511
84530
Be5uB
be2bb
Be5B4
84601
g.618
B.634
8.650
B.6606
&.682
Be697
8.712

T

20

o
Sy

DEG MOL

Ce000
364099
404937
43,721
43,4 764
454771
474333
4Be621
454725
50697
514573
524371
53,107
53791
S4e430
554031
554597
564132
564640
574124
574585
584026
584448
58,853
594242
594617
594976
cle326
£0.663
60e Y88
€le304
614609
614906
624194
62474
626747
£3.012
634271
C3eD23
b3 16Y
644009
blUeldb3
6L o472
644697
64,516
65,131
654341
654547
659749
654947
66,142
6be>32
6€4bE0
€6e 704
666885
674062
€Te237
67409
67,578
676745
67309
€8.070

—(GT-H

0
AGT/T

134,426 45048670

0_.u
0)
CAL

MOL

0.000
290640
676545

109504
11030,
15511,
20169,
24970
29887,
34905,
40024,
452224
50495,
55844,
61253,
66727,
72258,
T7845,
83483,
89172,
94507,
100689,
1065135,
112378,
118282,
124226,
130006
[ELY-PIN
142771,
148351,
154468,
l606lde
166789,
1729924
179226,
185485,
191776,
198091
(066430
210791
2171854
223596
2320031,
226493,
242972,
249475,
255997,
262542,
269106
275690
282297,
288918,
295064,
302224
308905,
x15598.
222314,
329047,
335765,
342564,
349347,
356144,

o_. 0
-(GT HD)IT

DEG™MOL

0.000
29.060
334927
366746
364 767
38,779
404339
41,616
424696
43,637
44,472
45,222
454,905
464 534
47,118
474667
“Bollc
484653
49.108
454540
49,951
504 344
50740
51,081
51e427
51e761
524082
Dee 3953
52.693
Die 903
534265
534537
53,803
244060
S44311
544556
S4,a 7595
55.02%
Dhedvd
PP )
5546t
55489Y
564105
56,308
564505
564659
564386
574074
574257
57e432
57.061z
276 184
574954
584120
5Be 284
584 404
bB.6G>
S58e 758
584911
594003
594211
594357




.

¥

T DEG K=273.15+T DEG C

1 GRAM MOLECULAR WT.= 27.10582 GRAMS

TaB

IDE

LE 26

AL GAS

1 CAL=4,1

MOL AR THERMODYNAMIC PROPERTIES FOR HYDROGEN CYANILE (CHN)

B4 JOULES

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION FRUM THE_ELEMENIS

T
DEG K

298415

2700a 00
2800.0v0
2900400
3000.C0
3100.00
3200400
3300.00
3400400
3500.00
3600.00
3700.00
380U.00
3900.00
4000,00
4100,00
4200,00
4300.00
4400.,00
450000
4600.00
4700400
4800.00
4900400
5000.00
5100.00
5200400
5300.00
5400400
5500.00
5600.00
5700400
5800.0C
5900.00
60060, 00

N NN
Ut B W
OO
OO
OK)
(=R =X
o000

0 0 0 0 0 0
ap aHy AH/T aSg 267 a6G3/T
CAL_ KCAL _CAL CAL__ KCAL _LCAL

DEG MOL MOL DEG MOL DEG™MOL MOL DEG™MOL
~ 04370 32.3 108,334 84385 29.8 99,5492

STANDARD _THERMODYNAMIC FUNCTIONS
0 0_,.0 0_.0 0 0_,.0 0_,0

[ (Hy=Hg) (Hy=Hg) /T sy 167~Hg) (Gr=Hy 1 /T
CAL__ CAL CAL CAL _ CAL _CAL _

DEG MOL MOLC DEG ROLC  DEG MOL RGL DEGTROL
0.000 0000 0.000 0000 Ue000 e 000
64971 693,97 64940 40.023 330843 33.083
7.589 1413,.9 7.070 444990 758440 374920
8e594_ ____2208,9_ _____ 74409 48e211 _ 12165, 400801
8,611 22249 T.416 48,264 12254, 40,847
o421 3128.8 7.822 504857 17214, 434035
104041 4102.8 8.206 53,029 22412, 44,824
104561 513347 6.556 564907 27811, 46,351
11,024 621247 5.675 564570 33346, 474695
1l.446 733646 94171 584070 39119, 484839
11.831 850146 Gl 594441 44995, 494995
12.181 970245 9.703 60e706 51003 514003
12.498 10936, 9.942 61.882 57134, 514940
12.784 122004 10.167 624983 63379, 52.816
13,041 13492, 104379 €4,016 69728 534637
13.272 14808, 10,577 664991 76179, 544413
13,478 16146, 10,764 65,914  B2724, 554150
13,664 17503, 10,939 664790 89360, 554850
13,832 18878, 11,105 67.624 960824 56519
13.983 20269. 11,261 684419 102884, 574158
144121 21675, 11,408 694179 109764 574771
144245 23093, 114546 69,506 116718, 5He 359
140360 24523, 11,678 704603 123745, 586926
14,464 25965, 11,802 716276 130839, 594472
144560 27416, 11,920 716919 137999, 604000
14,649 28877, 12,032 724540 145220, ©0.508
14,732 30345, 12,138 73,140 152505, 0le00c
144806 31822, 124239 73,719 159848, 61.48C
14,860 33367, 12.336 T4e280 167245, 614944
14,947 34798, 12,428 744822 174704, 624394
154010 36296, 124516 7503648 182214, 624632
15.070 37800. 124600 75856 189775, 63¢258
15,126 39310, 12.681 764353 197385, 63.673
15,180 408264 12,758 760834 205043, 644076
15.231 42346, 124832 77302 212751, 64,470
15,279 438724 12.503 77757 £2050<e bbeBHE
154325 45402, 124972 784201 £28307. 654225
15,370 46937, 13,038 7B4633 236142, 654595
154413 48476, 13,102 79.055 244028, 654954
154,454 50019, 13,163 794467 251955, 664304
15,494 515664 13,222 794869 259923, 664647
15.532 53118, 13,280 80.261 267926, 66.981
154569 54673, 13,335 80.645 275971, 674310
15.605 562324 13,389 814021 ¢B4056, 670632
15,640 57794, 13,440 Ble389 292178. 67e 946
15.674 593604 13,491 81749 300335. 68258
15,707 60929, 13,540 BZe101 308525, 684561
15,739 62502, 13,587 824447 316754. 684860
15,771 64077, 13,633 824786 325017, 694152
15.802 65656, 13,678 83,118 333310, 694 440
15,832 67238, 13,722 83,444 541637, 69,722
15,861 68822, 13,764 B3.764 349997, 694999
15,890 70409, 13,806 844079 358392, 704273
15.916 72000. 13,846 B4.3B8 366816, 704542
15.946 73593, 13,886 84.691 375268, 704805
15,973 75185, 12,924 84,989 383750. 71.065
16,000 76168, 13,961 Sbel83 392261, (le321
16.026 78389, 13,998 85,571 400807 71e573
16,052 79993, 14,034 654855 40957ve 7i.821
164077 81600, 144069 8664135 41781, 7240066
164101 83209. 144103 B6a410 426608, 724306
16.125 B4820. 14,137 B6.6B0 43525H, 7Za543
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TABLE 27

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN ISOCYANATE {CHNO)

T DEG K=273.15+T DEG C

IDEAL GAS
i CAL=4,1840 JOULES
1 GRAM MOLECULAR WT.= 29.01852 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM THE ELEMENTS

T
DEG K

298,15

2600.00
270000
2800.00
2900.00
3000.00
3100,00
3200400
3300.00
3400,00
3500.60
3600.00
3700.00
3800.00
3900.00
4000, 00
4100.00
4200400
4300.00
46400400
4500400
4600,00
4700,00
4800400
4900.00
5000400
5100.00
5200400
5300.00
5400.00
5500.,00
5600,00
5700,00
5800400
5300400
6000.00

ac and allst as? a6?  acdst
__CAL__ KCAL CAL CAL KCAL _CAL__
DEG MOL MOL  DEG MOL  DEG MOL WOL  DEG MOL
- 2.093 = 27.9  -93,5766 - 7.441  =25,6786 —B6.1266

STANDARD_THERMODYNAMIC_FUNCTIONS

[ Hr=Hgr  (Hi-nrsT ST —16%-nd)  —16%-nS) /T
__CAL__ CAL SCAL__ __CAL__ CAL _CAL__
DEG MOL MOL DEC MOL  DEG WMOL oL DEG MoL
0.000 0.000 0.000 0.000 04000 0.000

82000 794,96 7.950  47.151  3920.1 39.201
5.121 163929 B.200  52.960  8952.2 442761
10.723 261409 8.770  56.906  1435z. 48,137
10.751 263409 8,783 564972  14457. 48,189
12,084 37179.8 94450 604256 20323 50.806
120113 50417 10,083 631066 26492, 520984
13,933 6355.7 10,659  65.534 32925, 540874
140612 782306 11,177 67.735 39591, 564558
15,190 931405 11,643 690725 46465, 58,081
150685  10858. 120065  71.542  53530. 59.477
16.124 12450, 120450 732218 60768, 60.768
16,506 14082. 12,807 744774 68169, 61.972
16.841 15750, 13,125 764225 757204 634100
170135 17449, 13,422 77.585 83412, 64.163
17,393 19175, 13,696  78.864 91235, 65.168
17,621 20927, 13,951 80007z  93181. 660121
17.822 22699, 16,187 8i.2le 107247, 674029
18,000 24490, 14,406 82.302 115423, 67,896
18.158 26299, 140610 83,335 123704, 68,724
18,298 28122, 14,801  84.321 132088, 69.520
18,423 29958, 16,979 85,263 140568, 704284
18.534 31805, 15,145 B86.164 149138, 71.018
18.634 33663, 15,302 87.029 1578004 710727
16.724 35531, 15,448 B7.859 166544, 72410
18.804 37408, 150587  88.658 175370. 730071
18.877  39292. 16,717 89.427 184274. 73.710
18,943 41183, 156840 904168 193255, Tus325
19.003  43061. 150956 yUesde 202307, Tae429
16,058 44984, 16,066  91.576 <11430. 750511
19.107 468920 16:170  92.246 2208234 764077
19.153  4BBC6. 16269 92.894 229578, T6.626
19.154 507220 160362 93523 239200, 17,161
19,233 52644, 16,451 94,133 248582. 170682
19.268 54569, 16,536  94.726 2580274 784190
19,300 56497, 16,617 95,301 267527, 78,684
190330 58429, 16,694 95.861 2770854 790167
15.358 50363, 16767 96.406 286699, 790639
19.383  62300. 16,838 96.537 296366, 304099
19.407 64240+ 16,905  97.454 306086, 804549
19.429  6olés. 16,970 974959 315855, 504985
19,450 681264 17,031 9B.451 325679, 814420
19,469  70071. 17.091  98.931 535546, 81,840
19,487 720154 17,147 990401 345465, 82,254
19.504 73969, 17.202  99.860 355425, 82.658
19.520 75920, 17.255  100.31 365435, 83.053
19.535 77873, 17,305 100.75 375488, 834442
19,549  79827. 17.354  10l.18 385587, 83.823
19.562 81783, 17.401  101.60 395723, 842196
19.574  83740. 17.446 102401 4055034 B4.563
19.585 85698, 17,489 102441 4161254 84,924
19.596 87657, 17,531  102.81 426388, 850278
19.607 896174 170572 103420 436687, 654625
15.616 91578, 17,611 103.58  447026. 551967
19.626 93540, 17,649  103.95 4573994 86,302
15.636 95503, 17,686 10432 4678134 664632
15.643 97467, 170721 104468 478266, 860957
19.651  $9432, 17.756  105.03 488751, 87,277
19.658  101357. 17789 105.38 495273, 870592
19.665 103363, 17821 105.72 509829, 87.502
19.672 105330, 17,852 106.05 5204174 880206
19,678 107298, 17883 106.39 5310404 884507
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TABLE 28
MOLAR THERMOUYNAMIC PROPERTIES FOR FORMYL (CHO)

IDEAL GAS
DEG ¥=272,15+7 DEG C 1 CAL=4,1840 JQULES
1 GRAM MOLECULAR WT.= 43410522 GRAMS
SIANDARD_THERMODYNAMIC CHANGES ON_FURMATLON_FRUM_THE_ELEMENIS
0 0 o o -0 o
T acy an’ andnm as? 858 s63/7
caL KCAL caL caL KCAL  __CAL
DEG K - 5EGMOL MOL GEG MOL DEG MOL MOL DEG ™ MOL
298.15 - 0.730 - 249 - 9.7266 124217 ~ 6a543 =21e9445
STANDARD THERMODYNAMIC FUNCIIONS
) o_.0 o_,0 0 _ .0_0, _ -0_0

T o RI=R0)  (HY-HOI/T s7 (6§-H3)  —(GF~Hg /T

DEG K mecBL. CAL _JCAL o CAL CAL CAL__
BEG MOL MOL DEG MOL  DEG mOL Mo DEG MOL
0.00 0.000 04000 0000 04000 04000 0.000
100400 7.949 793496 74940 444928 3695,.8 36, 986
200400 7.999 159049 7.955 504444 8458.0 424490
298,15 8.264 238649 8.006 53,680 13618. 45,675
300,60 8.271 240149 64006 53,731 13718. 45,725
400.00 8.703 324948 £.125 56.168  19217. 46, Qb4
500,00 5,184 L144.8 §.250 tg.161 74936, 45,877
600400 9.660 5068647 Be478 554876  30840e 514400
700,00 10.107 607547 6.680 514401 369054 52.721
800400 10.517 710646 84553 62e778  43116. 53,895
900.00  10.887 817746 9.086 644039 45457, 544553
1000.00 11.215 928245 9.c03 65e203 55920 554920
1100.00 11.504 10415, 9,472 66.286  £2495, 564813
1200.00 11,757 11562, $.652 67,298 69175, 574646
1300.00 11.978 12769, Y623 68.248 75953, 58,425
1400.00 12.171 13977, 9.984 69.143 82822, 59.159
150000 12.340 15203, 104135 69,988  89780. 55,853
1600.00 12.488 164454 10.278 70.789  96818. 604511
1700.00 12.617 177604 104412 714550 1039364 61.139
1800.00 12.731 18968, 104538 724275 111128 614738
1900.00 12.831 202464 104656 724966 116390, 624311
2000400 12.920 21534, 104767 73.626 ic571%5. 6leB5Y
2100400  12.999 228304 10.871 744259 133115, 634308
2200.00 13,070 24133, 104969 744665 140571, 634896
2300.00 13,132 25644, 114062 754448 14BOBT. 64e 386
2400.00 13,189 26760, 11.150 76.008 1556604 64,858
2500.00 13,235 i6061, 114232 TEaE4T  163287. 85,5315
2600.00  13.285 29408. 11.311 77.067 170967. 654757
2700.00 13.326 30738. 11.385 77.57¢ 178701, 664186
2800,00 13,364 32072, 11.45 784055 1864624 664601
2900.00 13,398 33410, 11.521 784525 1543124 674004
3000.00 13,429 3475¢. 114584 764979 202185, 674395
3100.00 13.457 36096, 13664 T9e420 101064 674776
3200400 13.483 37443, 11.70] 79,846 2160704 664147
3300.00 13.507 36793, 11.755 £Calb3 226075 664508
3400,00  13.529 L0145, 11.807 £0.667 234123, 684860
3500,00 13,545 41499, 114857 814059 2422074 694207
3600.C0  13.568 42855, 11.504 ble4dl 25033z, 694537
3700.00 13,585 44213, 11.949 81.813 256495, 69. 864
3800.00  13.601 45572, 11.993 B2.176 266697, 70,183
3900.00  13.616 46933, 12,034 82.529 274930, 70.495
4000.00  13.630 48296, 12.074 82.874 283200 704 80C
4100.00 13.643 49660, 124112 83.211 291505. 71,099
4200.00  13.655 510244 124149 834540 299843, 714391
4300.00 13,666 52390. 124164 83.862 308215 71.678
440000 13,677 53757, 12,218 844176 3166164 71.9586
4500.00 13,687 55125, 124250 84,483 325047, 724233
460000  13.696 56455, 124282 84,784 333510. 724502
4700.00 13.705 57865, 124312 85.079 342005, 12,767
4800.00 13,713 59236, 124341 85.368 350529. 73,027
4900.00 13,721 60608+ 124369 85,650 359076. 73.281
5000.00 13.728 61980, 12.39 85,928 3676594 73.532
5100.00 13,735 63353, 12,422 864200 3762664 73,778
5200.00 13.741 64727, 124647 86,466 384895, 744016
5300.GC 13.748 66102+ 12,472 564728 393355, T4e256
5400400 134753 674774 12.496 864985 402240, T4, 489
5500.00 13759 666853, 124519 674238 410956s T4eTlY
5600.00  13.764 70220, 12,541 87,486 419691, Th, 945
5700.00 13.769 71605. 124562 874729 428445, 75.166
5800.00 13.774 749624 154583 67.965 4372364 75.385
5900.00 13.778 74350, 12.603 8B.204 4460414 754600
©000.00 13.783 75758, 124623 88.436 454875, 75,813
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TABLE 29
' MOLAR THERMUDYNAMIC PROPERTIES FOR METHYLENE ICHZ)
IDEAL GAS
T DEG K=273.15+7 DEG C 1 CAL=441840 JOULES
' 1 GRAM MOLECULAR WT.= 1402709 GRAMS
STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM THE ELEMENTS
1] 0 (4] 0 0 0
T ACP AHT AHT/T AST AGT AGTIT
£6 K CAL KCAL CAL CAL KCAL _CAL __
DEG BEG MOL MOL DEG NOL DEG MOL ROL DEG MOL
298.15 - l.488 937 31442698 10704 91.8035 307.9107
l STANDARD THERMODYNAMIC FUNCTIONS
0 0_.0 0_,,0 0 0.0, _,.0_0
T CP (HT Ho) (HT HO)/T ST (GT Ho) (GT Ho)/T
CAL CAL __CAL__ CAL__ CAL: CAL__
DEG K BEG WOL MOL DEG MOL  DEG MOL ®OL BEG WOL
' 0.00 0000 0.000 0000 0000 0.000 0000
100.00 6.956 687497 6.880 354553 28674 2Be 674
200,00 T«040 1385,.9 6930 404386 6591.3 334456
298.15 Te492 2095,9 7.030 434269 10805, 364240
300.00 TaS04 2109.9 74033 434315 10885, 364282
400,00 8,167 2892.9 Te232 454564 15333, 384332
500,00 B8.799 3741,8 TekaB4 474456 19986, 39.972
600,00 94357 4649,.8 7750 494110 24816, 414360
700.00 94857 561047 B.015 50590 29803, 420575
800.00 104316 661947 84275 51le936 34929, 43,662
900,00 10a741 767346 €e526 534176 40185, 444,650
100C.00 l1lei32 8767.6 He 708 549329 45564, 4h 4504
1100.00 1l.488 989845 B.G99 55407 51049, 464409
1200.00 11,809 11063, 94220 566420 56641 474201
1300.00 124097 12259, 9430 57377 62331, 47,947
1400400 1243535 13482, 9,630 584283 68114, 484653
150000 12,584 14729, Y4620 59e 144 73987, 494325
1600.00 12,788 15998, 9,999 594963 79943, 494964
1700.00 12,97C 17286 10.168 60744 85979, 504576
1800,00 13,131 18592. 10329 61490 92090, 51.161
1900.,00 134275 19912 10.480 624204 98275 51.724
20004.00 13,404 21246, 10623 624888 104530. 52265
2100.00 134519 22593, 10759 634545 110851, 524 786
2200400 134622 23950 10.886 GhelTt 117237, 5344290
2300.,00 134715 25317, 11.007 b4e 784 123686. 534776
2400.00 13,798 26693, 1lel22 65e369 13019« b4.247
2500.00 13,874 280774 11.231 65934 136758, 544703
2600.,00 13.942 294684 114334 66480 143380, 554 146
2700400 1464004 30864, 1le431 67007 150053, 554515
2800.00 14,061 32268, 11.524 67518 156781, 554993
2900,00 ja 112 33676, 11,613 684012 163557, 564399
3000,00 14,156 3509Q. 11.697 68491 170381. S6e 794
3100.00 14,203 36508, 11,777 68.956 177254, 574179
3200400 144,242 37931, 114853 6%9.408 184173, 57e 554
3300.00 144,279 39357 ile94b6 696847 1S51i3ba 97920
3400400 luga3lz 40767 11,996 TQed73 158143, SBe277
3500400 144343 42215 124063 T0eb88 <L05191i. 58 646
36Q00.00 14,372 43655, 12e126 714092 2122706, HHe 966
3700.00C 144399 45094, 12.187 Tle487 219410. 594300
3800.00 14,423 46535, 12,246 Tl1e871 226577, 594625
3900.00 la,446 47979, 12,302 724246 233782, 594944
4000400 la,468 49425, 1724356 724612 241025, 60.256
4100400 16,487 50871 12,408 724969 248303, 604562
4200,00 144506 52321 12,457 734319 255620, 604862
4300,00 144,523 53773 12.505 734660 262966, 61le155
4400400 144540 552464 12551 734994 270349, 6le443
4500400 144555 56681, 12,596 144321 277765, 61l.725
4600,00 14,569 58137, 124638 Taa.b4s 285217, 62.004
4700400 14,583 59595, 124680 744955 292695, 62275
4800.00 144,596 61054, 12720 754262 300205, 624543
4900.00 144,608 62514, 12,758 754563 307746, 624805
5000.,00 14,619 63976, 12.795 754859 3153204 634064
5100,00 14,630 65438, 124831 T6el48 322918, 63,317
5200.00 14,640 66902. 12.866 T6ba32 330546, 634566
5300.0C 14,649 68366, 12.B99 T6e711 338204« 63.812
5400400 14,658 698324 124932 T6.985 345888, 64,053
5500400 14,667 71297, 12.963 77254 353600, 64,291
5600.00 14.675 T2T764, 12.994 77519 361343, 644525
5700400 14,683 74232 13.023 774779 369109 644756
5800400 144690 75701, 134052 T8e4034 376897, 64498
5900.,00 14,697 77171, 13,080 78285 3B471l. 654205
6000.00 14,704 78641, 13.107 784532 392551, 654425
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T DEG K=273.15+47 DEG C

TABLE 30
MOLAR THERMODYNAMIC PROPERTIES FOR FORMALDEHYDE (CHZO)
IDEAL GAS
1 CAL=4,1840 JOULES

1 GRAM MOLECULAR WT.= 3002649 GRAMS

STANDARD _THERMODYNAMIC CHANGES ON FURMATION rrOM_Tut ELEMENTS

T
DEG K

298415

300400
400400
50G.00
600400
700.00
800,00
900.00
1000.00
1100,00
1200400
1300.0C
1400,00
1500400
1600.00
1700400
1800.00
1900400
2000400
2100400
2200400
2300.00
2400,0C
250U. 00
250000
2700.00
2806, 00
2900.C0
3006.00
3100.,00
3200400
3300.00
3400400
3500,.00
3600,00
3700,00
3800.00
3900.,00
4000.00
4100400
4200400
4300400
4400,00
4500,00
4600400
4700,00
4800,00
4900, 00
5000,00
5100.00
5200400
5300400
54004006
5500400
5600.00
5700.00
5800.60
5900.00
6000.00

acd aHd arlrr as? a9 a6ds1
CAL KCAL CAL CAL __ KCAL CAL
BEG MOL MOL DEG MOL DEG MOL MOL DEG MOC
~ 4,006 ~28. =93,91z —4.808 -26,265 —YDe5584
STANDARD THERMODYNAMIC _FUNCTIONS
ch th2=nQ) w33y /T s§ —e¥-nQy -ied-dysT
CAL__ CAL _ LAL__ RGAL__ CAL ~—CAL __
DEG MOL MOL CEG #OL  DEG MOL AUL DEG MOL
0.000 0.000 0,000 0.000 0.000 0.000
7.949 794,96 7.950 43,477 355247 35,527
___BeODT____ 1590.9_ _____1.955 484994 820748 41.039
5,461 2394,9 8,033 5Z.258°  "13186, 44,220
Be&75 241049 8,036 S52e310 13282, 444270
9.385 3300.8 Ba252 544866 18646, 464614
10.45% “l9le8 -1 27074 24244, 484489
114523 539247 b.986 554076 30053 50e 088
124504 659447 90421 60928 36055, 51e45C7
134379 786746 9,862 62.656 42235 See 194
14.148 926645 104256 644277  4BS5B3, 534981
14,816 10716, 10,716 654803 55086, 55,086
15,354 12227 11,116 674243 617404 564127
15,892 13752, 11,454 66.605 689533, 57.111
164323 15403, 11.849 65,594  TH458, 584045
164692 17054, 120182 7lell7 82510, 584936
17.012 18740, 124493 72.280  B96&l1, 594787
174290 206564 12,785 734387 96964, 604602
17,533 22197, 13,057 Theidh2 104355, 614385
17,745 23961, 134312 75.451 111851, 624140
17.931 257454 13,550 764415 115404, 624865
18,094 275674 13,773 774339 127132, 634506
184239 29364, 134983 784226 134511, Sle 243
184368 31193, 14,179 79,077 142776 644896
18,482 33036, 144364 79.896 150724, 654522
18,584 348590, 14,538 80,685 158754, 664147
184676 36753, 164,701 B8leddb 166862 564 T45
16ai2Y 38675 14a856 BZ2e180 175u«3, 07e 324
184833 405054 15,002 824589 163295, 67.887
18,901 42391, 12,140 83,576 191621, 684 436
184962 44285, 15,271 £4e240 200011 6BeYbY
19.uU18 46184, 154395 BheBBSL cDB4GO. 6Ge 4BY
19069 4B08b. 15,512 85,508 216986, 594996
19.115 49597, 15,624 864115 225570 704490
19.158 51910. 15,730 864703 234208, 704972
19,167 53828, 154832 874276 242909 71,0464
19.234 55750, 1£.929 BT7.B33 251664, 71.904
19,267 57675, 16,021 88,375 260473, 724354
19,298 59604« 16,109 884504 269339, 724794
19,326 61535, 164193 BG.419 27855, 7134225
19.353 63469, 16,2764 854921 287221. 713,640
19,378 654064 164351 904410 296236, 74,059
19.400 67345, 164426 904885 305302, The b6k
15,422 69286, 106497 Gle3b7 314416, 7446861
194442 71228, 104565 914814 323574, 754250
19.461 73173, 164630 92,262 332761, 754632
19,478 75120, 16.693 92.699 342027. 764006
19,495 77069, 164754 93,127 351317, 7643273
19,510 79019, 164813 934547 360653 76.735
19.525 80971, 16,869 93,958 370029 77.089
19.538 82925, 164923 94,361 379445, 774438
19.551 84879. 16,976 94,755 388898, 77.780
19,563 86835, 17,026 954143 398396, 784117
19.575 88792. 17,075 954523 407929, 784448
19.586 0749, 17,123 9548556 417500 718.774
194996 92708, 17.168 96el26¢ 42T107a 794094
19,606 94668, 17.212 964622 436754, 794410
194615 96630, 17.255 Y6e975 446431, 794720
19.624 985924 174297 974322 456144, 80.025
194632 100554, 17,337 97664 465898, 80,327
19,640 102518, 17.376 974999 475677, 80,623
19.647 104483, 17.416 9B.329 485492, 80.915
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TABLE 31

MOLAR THERMUDYNAMIC FRUGPERTIES FOR METRYL (CH,)

1 GRAM MOLECULAR wWTe.=

IDEAL GAS

15403506 GRAMS

3

i1 CAL=441840 JOULES

STIANDARD THERMODYNAMIC CHANGES ON_FORMATION_FROM_IHE_ELEMENIS

T

DEG K

298,15

T
DEG K

0.00
100,00
200.00
298e15
300.00
400400
500.0C
600,00
700.00
800.0C
900.00

1000.00
1100.00
1200.00
1300.00
1400.00
1500.00
1600.00
1700.00
1800400
1900.06
2000,00
2100, 00C
2200400
2300« 00
2400.00
2500« 00U
2600.G0
2700.00
2800.00
2900,00
3000.00
3100.00
3200.00
3300.00
3400.00
3500400
3600400
3700.00
3800.00
3900.00
400V.00
4100400
42004,00
4300400
4400,00
4500600
4600.00
4700,00
4800.,00
4900.00
500C.00
5100400
5200.00
£300.00
5400,00
5600.0C
5600,00C
5700.00
5800.00
5950v.0C
6000.00

acy

10.5%4
11,498
12.358
13.156
13.883
144534
15.109
15.615
lel.C56
16442
16,778
17,072
17.330
17.55%6
17.755
17.931
18,087
184226
18,350
184461
18.561
1B, 651
184732
18.806
18.873
18,933
18,989
19.040
19.087
154130
19,169
19,206
194240
19,271
194300
19.327
19,353
19,376
19.378
19,419
19,438
19.456
19,473
19.489
19.504
19.518
16.532
194544
19.556
16,568
19,578
19,588
19,598
19,607
19,616
19.624

o}
AHT

KCAL

MOL

34,0

STANDARD THERMODYNAMIC FUNCTIONS

(] ©
AHT/T AST

CAL CAL
DEG MOL DEG MOL
114,036 -24033

0_,.0
(Hy HO)

0
T

0

{H o

-H

0.000

7950

7.980

bel26

86130

Be402

8.748

94131

94532

5e4936
104335
10.722
11.096
1l1e452
1la789
124109
124409
124691
124957
13.206
13.440
13,661
134868
144063
la,247
14,420
l4e584
14,738
l4.885
15.024
154155
15,280
15,399
15,512
15.620
154722
1%2.820
15.91%
16003
16089
164171
166249
164325
16397
16467
164533
16.598
16660
16,719
16777
16832
164886
16936
l16.988
17.036
17.083
17.128
17.172
17ec14
174256
174296
17334

W

26

0
57
AL

0000
374233
424779
46a4135
46189
4B.836
51092
53104
54942
564645
564237
59,734
61a147
6Le484
634752
644956
664103
674195
68.238
694235
70189
714,104
71.983
7ie828
73641
Thott24
75180
75.91C
76615
774298
77959
7Be 600
794222
794825
806412
80e982
Ble537
BZeOTH
824605
834118
B3.619
84.108
B84.586
854053
854509
85,955
864392
864819
B74238
B7e648
884050
BBet&d
884831
894210
89.583
894948
G04306
904659
914006
Ile34a7
Y1le66¢
924012

10,0

(GT Ho
caL
MOL

0.000
2928.4
695Y,9

li33¢,
11418,
16173,
21172,
26384,
31787,
37368,
43112,
49012
550564
61236,
67551.
73986,
80541,
87205,
93977,
100851.
107823,
114887,
122043,
129284,
136606,
144010,
151491,

TR e e
1270%0e

166672,
174369,
182132.
189960.
197852,
205803,
213815,
221883,
2300609,
38191
246427,
254711
263048,
271434,
279871,
288354,
296881.
305454,
314073,
322732,
331436,
3401804
348964,
357788,
366653,
375554,
384496,
393469,
402481,
411530,
420615,
429733,
4368b8ca
448069,

%
AGT/T

)y =i69-1dy /1

]

0000
294284
344799
284007
384059
40e433
424345
434973
454410
464709
47.902
494012
50051
51.032
514962
52e847
534694
544503
55,281
56.029
56 749
57 ¢ 4tts
584116
584765
594395
60+ 004
60e567
6lel7l
614730
62.275
62,804
634320
63.823
644313
6be 792
654260
654717
66, 104
664602
67.029
67¢ 448
67859
68s 261
684656
69.042
69.421
69 794
70159
70.518
70.871
Tle 217
7le558
71.893
72222
724546
72.865
73.178
73.487
134792
744092
44387
T4.678



TABLE 32

MOLAR THERMODYNAMIC PRUPLRTILS FUR MpTHANLE (CH“)

1 GRAM MULECULAR Wi.=

DEG

~
<

IDEAL GAS

T

DEG K

298.15

1500,00
1600.00
1700400
1800.00
1900.00
2000.00
2100400
2200400
2300400
26400,00
2500.,0

)
126

2800400
25004C0
3000400
3100.00
3200.00
3300.00
3400400
35CC.00
3600.00
3700.,00
3800.00
3900.0C
4000400
4100400
4200400
4300400
4400600
4500400
460000
4700.00
4800,00
4900,00
5000400
5100,00
5200,00
5300400
5400400
5500400
360V 00
5700400
5800400
5900.00
6000400

o}
P

CAL
DEG™MOL

AC

- 74304

15,040
164156
174159
184,051
164841
19.537
204146
20,687
21.160
21.578
21,946
22272
22.561
224819
234049
234255

0
AHT

KCAL

MOL

~17,.88

~5945969 ~19.283

1604303 GRAMS

STANDARD THERMUDYNAMIC FUNCTIONS

0_ 0

tHi—Ha /T

CA

__CAL __
DEG MOL

UeOUGU

174871
1840038

2Ce 767
Z0e859
2Ce947
214032
2le115
21195
216272
¢le 540
Zlet18
ilesnl
ile%96
Lletl 2
ZlebB6
21a748

27

C 0 0
AST AGT AGT/T
CAL KCAL  _ CAL__
DEG M0L HMOL DEG™MOL
-12,13 ~40,6840
Y 0.0 _1~0..,0
5¢ (Gy=Hg) —{Gy=Hy/T
~=CAL__ CAL L_CAL__
DEG MUL MOL veLb MUL
Je U0 Vs 000 0. 000
35.7Q4____ 277543
414220 665541
46 bBY 1cees,
444541 10950,
47 e ibs 15z3d,
496451 20365,
51le594 EA-T
5340619 30634,
354545 36164,
574382 417904
5vel3b 47618,
60.816 h26ine
024421 5977ba
636557 £EL97.
054428 72567,
66837 79181,
bBe188 85933,
69.483 9Z8l6a
704726 S9u27,
71e922 106560
T3e07¢ 1142106
Tuadl9 121573,
Toelab 129045,
764275 136621,
774269 1446269,
T8alZY 72a
TRelLU SYal.
£0.058 167306,
803729 1732954,
8le774 1B4071.
BeeSY: 19200
834590 2006006,
Baelbs  L0B8Yb4.
Bhe9lb 217440,
Bhatd8  LoB567.
366261 34566,
BTe056 JLRZLC.
TeT23  £51977,.
BB43G4  IHLT784,
894039 59550,
894669 JTB5GZ,.
30.2683 2875BE.
904885 256645,
Glets73 305765
Y204y 314943,
G2e612 324174,
34164 232464,
734705 3428iC.
J4eZ35 352208,
94,754 361656,
95,263 371154,
95,763 380707,
96e254 330310,
768735 399957,
976200 09655,
GTeHT3 415401
78eil¥ “iYlboe
YBeDT78  w39024.
Y9 e0ly GLESCH.
FFehH3  45BKZ20,
G54 BHC LhETHA,




TABLE 33
MOLAR THERMUDYNAMIC PROPERTIES FOR CYANO (CN)

IDEAL GAS
DEG X=273.15+7 DEG C 1 CAL=4,18640 JQULES
GRAM MOLECULAR wWTe= 26401785 GRAMS
STANDARD THERMODYNAMIC CHANGES ON FURMATION FRUM_THt ELEMENIS
0 [e] (v} 0 [} 0

T o, aHy AHL/T as; 0 aGL/T

DEG K CAL KCAL CAL__ CAL KCAL CAL
DEG MOL MOT DEG MOL DEG™MOL 0L DEG MOL
298415 1,451 109, 365.586 244161 101.791 341.4086

STANDARD THERMODYNAMIC FUNCTIONS
0 0_..0 0_,.0 0 0_,0 Q_ 0

T CP (HT—HO) (HT Ho)/T ST (GT Ho) (GT HO)IT

DEG K CAL__ CAL RCAL_ P Y CAL __CAL__
DEG MOL MOL DEG MOL DEG MUL MOC LEG MOL
000 C.000 0000 C.000 Ce 000 0«000 04000
100.00 60956 693.97 64940 404802 3386.2 33.862
200400 6957 1389,9 64950 45,624 7734,.8 384674
298415 6,969 0729 64953 484404 12359, 41le452
300,00 64969 2085.9 66353 4B o sl 12448, 414494
400400 74029 278449 be962 50457 17398, 43,495
500.00 74155 349548 6.988 52038 22525, 454051
600.00 74326 421748 74030 534357 27797 464328
700.00 7510 495948 7.085 544500 33190, 47,415
800.00 T.689 571947 7150 554515 38692 4843606
900.00 T.852 649647 7219 56430 442904 494212
1000.00 74996 728846 74289 57e265 49977, 4954977
1100.00 8,123 8094 .6 74359 584033 557424 50.674
1200400 Be236 89146 Teu27 584745 61582, 51,318
1300400 8,337 574145 Te493 594408 67489, 516915
1400.00 84432 105804 74557 606030 73662, 524473
1500600 B.522 11427, Te618 60615 79495, 524997
1600.,00 Be612 12284, T.678 6le167 85583, 53,489
1700.00 84702 13150, Te735 61e692 917264 534956
1800.00 Be 754 14025 Te792 62192 979206 544400
1900.00 84890 14909 TeB847 62670 104163, 54.823
2000.0G0 B49R9 15803, 7.902 630129 110454, 554227
2100,00 9.091 16707, 7.956 634570 116789, 554614
2200.00 9196 17621 8.010 634995 123167, 55985
2300.00 94302 18546, 8.064 644406 129587, 564342
2400,00 .41l 19482, 8.118 64,804 136047, 564680
2500400 94520 20428 8e171 654191 142549, 574040
2606,.00 Q.628 21386, B, 225 AB.566 149085, 97. 340
2700400 9.735 28354, 8,279 65932 155662, 57.652
2800.00 9e840 23332 6e333 664288 162274, 576955
2900.00 Se9u2 243224 B.387 bbab35 168919, 58e 248
32000.00 10,039 25321 Bel40 666973 175597, 584532
3100a00 10a.134 £b3LYe by 3 67e¢204 1823154 Soe8ll
3200.00 10a224 27348, [29-2°7-} 6T7e027 18905k, 594060
2300.,00 1Ce3nY 28374, Be598 67943 195837, 594345
3400.00C 104389 2940V 84650 686252 202647, 594602
350Ce 00 1C.463 30451 84700 6Be555 2094904 594854
3600400 106533 31501 8.750 664850 216357, 60099
37CC.00 104597 32558 84600 694140 223258, 604340
3800400 104656 33621 84848 696423 230184, 60e575
3900400 104709 34689, 8895 69701 237143, 60«806
4000400 10.758 35762 8a941 69973 244128, ©le032
4100.vC 10801 36841 8.986 706238 251137, 6le253
4200400 104840 37923 94029 T0e49Y 258175 6le 470
4300400 10875 35009 Ye 072 T0e754 265235, ble 683
4400400 16.9G5 40098, 9113 714004 272322, ble8yl
4500600 1G.932 411906 Yelb3 Tled50 279437, 6240497
460000 104952 42284, Yelv2 714490 286572 624298
470C.00 104974 43381, 9«230 Tle726 293735, 624496
4800,00C 10,921 44479, 94266 714957 300917, 624691
4900.00 11.004 45579, 9302 724184 308125, 624883
5000.C0 11.015 46680, G336 72407 315357, 63,071
5100,00 11.023 47782 Ye369 7124625 322608. 634,256
5200400 114030 48885 Se401 724839 329880, 634438
530000 11.034 49588, Yet32 734049 337174, 63.618
54004 00 11.037 51091 SekHl 734256 244493, 3. 795
5500400 11.058 Y2ivhe Y90 T3e4b8 551840, b3e 900
£600400 11.u38 53295 Seb18 734657 35918, 644140
5700400 114036 54402, Yebba T3eB5¢ 5065564 bhe 308
5800400 114L34 55506. 54570 T4e044 273951, bbella
£900.00 11,3530 56609 S4595 74,233 351367, b4eH3Y9
6000600 114026 57712, Yeb19 Tu4e418 38B798. 644500
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T DEG K=2T73.15+1 DEG C

TABLE 34

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON MONOXIDE (CO)

IDEAL GAS
1 CAL=4,1840 JOULES
1 GRAM MOLECULAR WT.= 28401055 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION FROM. THE ELEMENTS.

0 0 0 ) 0 0

T acy aH{ AH/T asy 267 867/1
6 K ==SAL__ KCAL CAL CAL KCAL __CAL__

DE| DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
298,15 1,417 -26,416 -88.5992 21,352 =32,781 -109.9474

STANDARD THERMODYNAMIC FUNCTIONS

1 cp e S T S0 B Y S [ IV

DEG K maGAL__ CAL _CAL__ __CAL__ CAL _CAL
DEG MOL MOL DEG™MOL  DEG ™ MOL MGL DEG MOL

~eo-0e00 0,000 __ U000 0.009 02000 02000 Q22000
100.00 7.152 879,97 64500 39,515 327145 324715
200,00 7.011 1387.9 64940 44424 749648 37.484
298415 6,965 207249 6.953 474212 12003 404258
300,00 64965 208549 64953 47.255 12090 404302
400.00 7.013 2783,.9 64960 49.263 16921 42.303
500400 7.121 34898 6.980 504838 21929. 43,859
600400 7.276 4209.8 7.016 52,149 27080 45,133
700,00 7,450 4945,8 7.065 53,284 32353, 464219
800,0C Teb624 5655.7 7.125 54,290 37733, 47.166
900,00 7.786 646947 7.189 55,197  43208. 48.009
1000.00 7.931 725546 74256 56,025 48770, 48.770
1100400 84057 8055.6 7.323 564787 54410, 494464
1200, 00 8,168 886646 7,389 574493 60125 504104
1300400 84263 968845 7,453 584151 65908, 50.695
1400,00 B.346 10518, 7,513 58.766 11754, 51,253
1500400 8.417 11357, 7,572 594345 77660, 51,773
1600400 84480 12202, 7.626 59,890 83622, 524264
1700,00 8.535 13052, 7.678 60,406 89638, 52,728
1800,00 8,583 13908, 7.727 604895 95703, 53,168
1900, 00 B.626 14769, 7.773 61,360 101815 53,587
2000,00 B.664 15633, 7.817 61.804 107975. 534987
2100400 84698 16502, 7.858 624227 114174, 544369
2200.00 8.728 17375, 1.897 624632 120417. 54,735
2300.00 8.756 18247, 7.934 63.021 126701, 55.087
2400400 8.781 19124, 7.968 634394 133021, 55,425
2500.00 8.8C4 20003, 8,001 63,753 139379, 55,752
2600400 54825 20865, B.033 54,099 145772, 56.066
2700.00 Bo Bl 21768 64062 64e432 152198, 564370
2800.00 84863 22654, 84091 64.754 158657, 564663
2900,00 8.879 23541, 84118 65.066 165150, 564948
3000.00 8.895 24429, 8,143 654367 171671, 574224
3100,00 84910 25320, B.168 65.659 178222, 57,491
3200.00 B.924 26211, 8,191 65.942 184803, 57.751
3300,00 8.937 27104, 84213 664217 19141l 584003
3400.00 Be949 27999, 34235 664484 198046, D84 249
3500400 8.961 28894, 84255 664743 204706, 58,487
3600,00 8,973 25791, Be275 b 4,996 211394, 584,721
3700.00 8984 30688, ] 67.2642 218106, 584947
3800400 54994 31587, 674482 224843, 59,169
3900,00 9.004 32487, 67.715 231600 59.385
4000400 9.014 33387, 67.943 238383, 59,596
43100400 9.024 34289, 684166 245190, 59.802
4200,00 9.033 35192, 684384 252019, 60.004
4300400 94042 36096. 68.596 258865, 604201
4400400 9.051 37001, B.409 68.804 265735, 60.394
4500400 9.059 37906, Bets24 69.008 272628 60.584
4600,00 9,068 38812. 84437 69.207 279538. 604769
4700.00 94076 39720, 84451 694402 286467, 604950
4800400 9.084 40626, Bo464 694593 293416, 614126
4900400 9,092 41536, Be477 69.781 300389, 61304
5000400 9.100 42446, B.489 69,964 307372, 6lea7s
5100.,00 9.107 43356, 8.501 704144 314381, 61,643
5200.00 9.115 442674 8.513 T0.321 321405, 61.809
5300400 9.123 45179, B.524 704494 32B44z, 61.970
5400,00 $.130 46052, 84535 70.665 335502, 624130
5500400 S.138 47005, BaD46 70e832 342574, 624286
5600.00 9.145 47920, Be557 706997 349666. 624440
570000 9.153 48836, 8.567 714,159 356775, 624592
5800. 00 9.160 49750, 8.578 714318 363897, 624741
5900400 9.167 50665. Be2B7 7Tle475% 371040 624888
6000400 9.175 51583, 84557 71.629 378193, 63,032
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T DEG K=2734.15+T DEG C

MOLAR THERMODYNAMIC PROPERTIES FOR CAREON DIOXIDE €0,

TABLE 35
2
IDEAL GAS
1 CAL=%,1840 JOULES
GRAM MOLECULAR WTe+= 4400995 GRAMS

STANDARD THERMODYNAMIC_CHANGES ON_FORMATION FRUM_THE ELEMENTS
o 0 o o 0 0

T a2 anld ads as? 260 NGV

DEG K ~=—CAL__ KCAL __CAL__ _CAL__ KCAL __CAL__
5EG MOL MOL  DEG MOL  DEG MOL MoL  DEG MOL

298.15 0,1840 -94,05] ~=315.447C°  0.708 =94.258 =31641413

STANDARD _THERMODYNAMIC FUNCTICNS

T 14 H3=rdr  (n-ndrsr s? —i69-ndy ~16d-udinn
R - caL AL __CAL__ CAL AL _
5EG MOL oL DEC MOL  DEG MOL Mol DEG MOL

0400 04000 0.000 04000 0000 0.000 04000
__100.00 ___6s98) _____69%a97_____ 62950 __ 424756 ___358046 _____ 35,806
350.00 TT7.734 142149 72110 472767 T TB131.4 404657
298715  s.874 223719 70506 51.069  129b8. 43564
300.00  6+896 2253.9 7.513  51.124  13083. 43.611
400.00  5.877 3195.8 7.950  53.827 18335, 45,838
500.00 104665 422448 8.450 564119  23835. 47.670
600.00  11.309 53247 8.875  58.123 29549, 494249
700.00  11.845 64827 9.261  59.907 35452, 50. 646
800.00  12.292 769046 9.613  6l.519 41525, 51.906
300,00  12.666 8939.6 9.933  62.989 477504 53.056
1600,00  12.979  10221. 10221 64a341  54119. 54,115
1100.00  13.242 11533, 10.484  65.591  60617. 55,106
12C0.00  13.465  12869. 100724 664753 672344 562029
1300.00 15.655  14225. 10.942 674838 73965, 56.896
1400.00 13.814 15599, 1i.142 684856 80800« 57,714
1500.00 13.952 169874 112325  6Y9.614  B7734. 58,489
1600.00  14.073  18389. 11493 704718  9476l. 59,226
1700.00 14.176  19801. 11.648  71.575 101876. 59,927
1800.00  14.268  21223. 11.791 724388 109074. 604597
1900.00 14.351  22655. 11.923  73.161 116352, 61.238
2000,00 14,423  24093. 12.047  73.899 123705. 61.853
2100.00 14.488 25535, 12.161  T4e605 131131. 624443
2200,00 14,546 26991, 17.269  75.280 138625. 63.012
2300.00 14.599  2B448. 12,369  75.928 146186, 634559
2400.00 144667 29910+ 12.663 764550 1538104 644088
25G0-00  16.691 31377, 12:581 77.149 1614954 642598
2600.00  l4.733  32B4v. 12,634  77.726 169239. 654092
2700.06 14,770 34324, 124713 [8.c82 17104U. 554570
2800.00 14.806  35803. 12787  7B.821 184895. 664034
2900.00  14.84C  37285. 12.857 794341 192803, 664484
3000.00 14,872  38771. 12.926 794844 200763. 664921
3100.00  14.901 40259, 12.987  80.333 208772. 674346
3200.00 14.929 41751, 13.047  8C.B06 2168294 672759
3300.00  14.955  43245. 13.105  Bl.266 224932. 684161
3400.00  14.981  44742. 12.159  B81.713 233081, 664553
3500.00 15,005  46241. 150212 624147 241274, 684936
3600.00 15,029 47743, 13.262  82.570 249510, 55.308
3700.00  15.u52  45247. 13.310  62.982 257788. 694672
3800.00  15.074  50753. 13.356 534384 266107 70.026
3500.00 15.996 52262+ 13460 B3.776 2744654 704376
40006.00 15.118  53773. 13,463 Ba.159 262661. 70.715
4100.00 15.138  55285. 13.484  64.532 291296. 714048
4200.00 15.158  56800. 13.524  B84.897 299768. 712373
4300,00 15,178 58317, 13.562  B85.254 308275. 712692
4400,00 15.196  59836. 13.599  85.603 316818, 72.004
4500.00 15.215 613564 13,635  B85.945 325356, 722310
4600.00  15.223  62879. 13.669 864279 334007. 722610
4700.00  15.253  64403. 13.703  86.607 342651, 722905
4B00.00  15.271 65929+ 13.735 864929 351326, 73,193
4900.0C 15,289  67457. 13.767 874244 360037a 730477
5000.00 15.305  68987. 13.797  87.553 368777. 730755
51C0.00 15.326  70519. 13.827  87.856 377547. 742029
5200.00 15,348 72052+ 13.856 884154 386348, T4e298
5300.00 15,370  73588. 13.685  B88.446 355178, 742562
S400.GC 154392 751264 12,912  8B.734 404037. 742822
5500.00 15.414  T6667. 13.939 89,017 4129244 75.077
5600.0C  15.436  78209. 30566 89.294 4218404 752329
5700.00  15.458  79754. 13.992  85.568 430783, 75.576
5800.00  15.480  81301. 142017  89.837 43$753. 75.820
590U.uC  15.502 828504 162042 904102 44B750s 764059
5000.CU  15.524  B440l. 142067  90.362 457773, 164296
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TABLE 36

MOLAR THERMODYNAMIC PROPERTIES FUR CARBON UXYSULFIDE (COS)

T DEG K=273.15+T DEG C

IDEAL GAS
1 CAL=4.1840 JOULES
GRAM MOLECULAR WT.= 6007455 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FOURMATION FROUM THE ELEMENTS

T acp an? N as? &2 acdsr

DEG K CAL KCAL CAL CAL KCAL _CAL
DEG MOL MOL DEGMOL DEG mMOL “ROL DEG ™ MOL
298.15 1,007 -33,96 ~113.901 23.188 -40447 =~135,7363

STANDARD THERMODYNAMIC FUNCTIONS
0 0_,0 0_,.0 0 000, 00

T % (HI=HJ)  (HI-HO) /T 3 (63-Hg)  =(GF-HJ1/T

EG K CAL __ CAL _CAL _ _CAL__ CAL LCAL__

b DEG MOL MOL DEG MOL  DOEG MOL MOL DEG MGL
C.00 0.000 04000 0.000 04000 04000 04000
100400 7.077 696,97 64970 464285 3941,5 39,415
200,00 8,478 146649 _____ 14335 519662 8865,6 45,328
298,15 9,518 2372.5 7.959 55,320 14121, 47,362
300400 9.940 2390.9 7.970 554381  14223. 47,412
400400  10.958 343848 Be597 584387 19916, 49,790
500400 11.687 4573.8 Y.148 604917 25865, 514769
600400 12,248 577047 Ge618 63.099  32089. 53,481
700400  12.699 701946 10.028 654022 38496, 54,994
B00.00 13,067 830646 104386 664743 450664 564357
900400 13,369 963045 10.701 684300 51839, 574599
1000.00 13,620 10980, 10,980 694722 5874l. 584741
1100400 13,828 12353, 11.230 71.030 65760, 59.800
1200400 14,004 13745, 11,454 T2.241 129444 60.787
1300,0C 14,152 15153, 11.656 73.368  B0226. 614712
1400.,00 14,279 16575, 11.83% T4.421 87615, 624582
1500400 144389 18008, 12,005 754410 95107, 634405
1600400 144484 19452, 12,158 764342 102695 640185
1700400 144568 20905, 12,297 77.223 110374, 644926
1800400 14,642 22366, 124425 784058 118139, 654633
1900400 144709 23833, 124544 784851 125964, 664307
2000400 144769 25307 12,653 794607 133907. 664 954
2100.00 144823 26787, 12.756 804329 141904. 670573
2200.00 14,873 28277, 12.851 814020 1499724 684169
2300400 144919 29762, 12.940 81.682 158107, 68,742
2400.00 144961 31255, 13,023 BZ.318 166307, 69.295
500400 15,601 32753, 13161 820930 174571, 594829
2630400 15,037 34255, 134175 B3e31Y 1B28Y4e {0e344
2700400 15,072 35761, 134265 844087 151273 70.842
2800.00 15.105 37270. 13.311 844636 199710 71.325
2900.00 15.136 38782, 13,373 854166 208199, 71.793
3000.00 15.166 402974 15.432 85,680 21674Za 12247
3100,00 154195 41815. 13,469 864178 225336, 72,689
3200.00 15,222 43336, 13,542 864661 233978, 73.118
3300.00 15,249 44860, 13.594 674130 242668, 73.536
3400400 15,274 463864 13,643 87.585 2514024 734962
3500400 154299 47915, 13,690 88.028 260182, 74,338
2600460 154323 49446, 15,735 884460 269009 T4e725
3700400  15.346 50979, 13.778 88.880 277875, 75.101
3800.00 15,369 52514, 13.820 §9..89 <8678c. 754 46%
32900400 15,391 54052, 13.860 89.689 295733, 754825
4000.00 154413 55593, 13.898 904078 304721l. 764180
4100.00 15.435 57135, 13,935 90459 3137494 764524
4200400 154456 55680 134971 90eB31 3228174 764860
4300.00  15.476 60227, 14.006 914195 331913, 774189
4400400 154497 61775 144040 91551 341051 77512
4500.00 154517 63326, 144072 91.900 350226 77.828
4600.00 154536 64879 144104 920241 359432, 78137
4700,00 15,556 66434, 144135 924575 368671 78,441
4800,00 154575 67990, 144164 924903 3779464 78.739
4900400 15,594 695494 144194 934224 387251. 79.031
5000.00 15.613 71108. 144222 93.540 396593, 79.319
5100400 15,632 72671, 144249 934849 4059604 79.600
5200400 15,650 74235, 144276 944153 4153624 79.877
530000 15.669 75801, 142302 S4.451 424791, 804149
5400.00 15,687 77365, 14,328 S4eThG 4342504 804417
5500,00 154705 78938, 144352 954032 443739, 804680
5600400 15.723 80510 144377 954315 453255, 804938
5700.00 15.741 82063, 144401 554594 462804 81,194
5800400 15,759 83658, 164424 95,868 472378 Ble 444
5900.00 15,776 85235, 144647 964137 481975 61,691
6000.00 15.754 866814, 16,469 964402 491599, 814933
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TABLE 37

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON PHOSPHIDE (CP)

T DEG K=273,15+T DEG C

GRAM MOLECULAR

IDEAL GAS

T
DEG K

298,15

0.00
100400
200.00
298415
300.00
400400
500,00
60000
700.00
800,00
900400

1000.00
1100.00
1200.00
1300.00
1400400
1500.00
1600.00
1700.00
1800.00
1900420
2000.00
2100.00
2200.,00
2300.00
2400400
25030.00
2600.00
2700400
2800.00
23%00.00
3000.00
3100.,00
3206.00
3300.00
3400.00
35G0.00
360040

3700490
3800.00
3900.00
49000.00
4100.00
420000
4300.00
4400400
4500,00
4600,00
4700,00
4800400
4900400
5000.00
5100.00
5200.00
5300.00
5400.00
5500,00
5600400
5700.00
5800420
5900400
6000.00

0
acy
_CAL
DEG MOL

0,047

Cp

0,000
64957
6.981
Tel49
7.154
Teb4b
TeT4i
7.989
Ba184
8.335
B.452
8,545
8,619
84679
8,728
8,770
84805
8.835
8.861
Be884
8.905
84923
8,940
8,955
Be969
8.982
Be394
9.005
YeU1lb
9.026
9.036

9.195

9,225
Ge231
94237
Ge243
Ge248

4]
AHT

KCAL

MGL

111.7

1 CAL=4,1840 JOULES

WTe= 42498495 GRAMS

Qo 0 0 0
AHT/T AST AGT AGI/T

AL CAL KCAL  __CAL __
DLG MOL DEG MUL MOL DEG MUL
374,6418 444849 98,322 329.7719

STANDARD THERMODYNAMIC FUNCTIONS

0_,0
(HT Ho)
CAL
#ol

0000
694497
1390.9
208249
209549
282549
3584.8
4371.8
518047
60077
684647
769646
8555,.6
962045
10290
11105,
12044,
12926,
13811.
14698,
15587
16479
17372,
18267,
19163,
20061,
20955,
21859,
22760
23663,
24566,
25470,
26375,
27281,
28187
29095,
30002
30911
31821
32732
53643,
34555,
35468.
36381,
37295
38210.
39125,
40041,
40958,
418754
42793,
43712
44631,
45551
46471,
47392
48314,
49236,
50158.
51081.
52005«
52930

0_,,0
(HT HO

W7

DEG MOL

0000
64950
60955
6.986
be9B6
T.065
7170
7286
T.401
7+510
74607
T.697
74778
7.850
7.916
7.975
84030
8.079
8.124
Be166
Be204
B8e.240
8a272
84303
8.332
Be359
3.384
§eu0Q7
Be430
Bet51
3e471
84490
6.508
8,525
Be541
B+557
Be572
Ba587
54600
G614
Be626
8.639
6.651
34662
8.673
B.684
B.694
84705
8.714
BeT24
8.733
Ba742
Be751
B.760
Be768
Be776
8,784
§.792
B«B00O
B.807
BeB14
Be822

32

0 0_, 0 G_.,0

ST (GT HO) (bT HODIT
__CAL . CAL __CAL__

DEG MGL MOL DEG MOL
0000 C.000 04000
444021 37071 37.071
484846 B37842 410891
51e658 13319, LhebT2
51e702 13415, LuaTl6
534799 18694, Lbe 135
554493 241624 LBe 324
56927 29785, 49,041
58el74 35541, 50a773
594277 4lalb, 51767
604266 47393, 524659
6lel61 53464, 53.464
61e979 59621, 54,201
624732 658584 54,881
636429 72167, 550513
64 o077 18542, 564101
644683 B4980. Hbe 693
654253 91478, 57« 174
6554789 98029 57664
664296 104634, 564130
66e777 111288. 584573
67234 117988, 5B8e 994
67,670 124734, 59,4397
6B.086 131521, 59,782
6Beu48B5 138351, 606153
6BeBET 145219, 60508
6Fe234 152125 604850
696587 159066, 6le 179
oYe%27 166042 ©led97
T0e254 173050. 614803
70571 180091 624101
704877 1B7163, 624388
Tlel74 194266, 624666
Tle861 201396, ©Z2.936
Tle740 208557, 63,196
72011 215744, 63,454
72275 222961, 63.703
72531 230201, A24345
72780 237460, Héelal
734023 244756, Ghedl(
T3e260 25207ce b e 634
T3e451 259410, H4ed53
734716 266769, 654066
736936 274151, 654274
T44151 281555, 65,478
T4e361 288980, 65.677
T4a.567 296428, 65,873
744,768 303893, 664064
744966 311383, 666252
754159 318889, 664435
7154348 326613, 664615
75534 333959, obe 792
754716 341522, 6He 965
754894 349099, 674134
T6«069 356696, 674301
T6e242 364316, 67e 460
Tbetll 371948, 0Te 627
T6.5T77T 379597, 67,785
T6e740 387260« 57« 940
76.901 394945, 6B.094
77059 402644, 6ka 245
T76214 410354, bte 392



MOLAR THERMUDYNAMIC PROPERTIES FOR CARBON MONOSULF IDE

T DEG K=273415+T DEG C

GRAM MOLECULAR WTa= 44407515 GRAMS

TABLE 38

IDEAL GAS

(Cs)

1 CAL=4,.1840 JOULES

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM THE ELEMENTS

T
DEG K

298,15

T
DEG K

0400
100.00
200400
298,15
300.00
400400
500400
600,00
700,00
800400
900.00

1000400
1100.00
1200400
1300,00
1400400
1500400
1600.,00
1760.00
1800400
1900.00
2000.00
2100400
2200400
2300400
2400400
2500400
2600400
2708400
28C0.,00
2900.00
3000.0C
3100.00
3200400
3300.00
3400400
3500.00
3600.00
3700400
3800.00
3500400
4000400
41004,00
4200400
4300.00
4400.00
4500400
4600.00
4700.00
4800.00
4900400
5000.00
5100400
5200.00
5300.00
5400400
5500.,00
5600.00
5700.00
5800.00
5900400
6000.00

0
ACP

_CAL __
DEG MOL

42,682

0
e
CAL __

DEGMOL

0000
64957
6.975
Tel22
Tel26
T.401
Ta690
7.939
B.137
84293
Be415
8.512
84589
8.651
8.703
B8.746
8.783
8,814
84841
8.865
8.886
84904
84921
84937
84951
8.964
8.976
Be987
84558
9.008
9.018
9.027
9.036
F.U44
94052
T B0
G067
J.075
G.UB2
9.089
9.095
9,102
9.109
9.115
9.121
9.128
9.134
F4140
9.146
94152
94157
F.163
9.169
9.175
9.180
9.186
9.191
9.197
F.202
9.208
Ge213
9.219

STANDARD THERMUDYNAMIC FUNCTIONS

o 0
AHT/T 4 5¢

CAL CAL
DEG MOL DEG MOL
184,4878 414306

0

U
(HT Hp!

Ce00D
693497
1390.9
2080.9
209349
281949
357448
4356,8
516047
598247
68177
766446
65196
938145
10249,
11121,
11958,
12878,
13761.
14646,
15533,
16423,
17314,
18207.
19i0%e
19997,
20894,
21793
2265
23592,
24493,
25396,
26299
27203,
28108.
29013,
2991Y.
30826
31733,
32642
33551,
344061,
35371,
36283
27194,
38107,
39020
39934,
40840
41763,
42676,
43594,
4451i.
45428,
46346,
47264,
48183,
49102.
50021
500942
51663
52784,

0_,,0
tHy=H

_CAL

1 ¥al

DEG™MOL

04000
be 940
64955
6979
6.980
7050
7.150
7261
7372
7478
Te275

8671
5,681
Be691
Be701
84710
8.719
8.728
Be736
Be744
8.753
B.760
8.768
8.776
8.783
84790
Ba797

33

o
St

0000
424665
472450
506296
506340
524426
544109
554534
56773
574870
5Be855
55746
€0e561
©le311
624006
624653
634257
63,825
644360
64,866
654346
65,802
664237
664653
67050
67e432
67798
684150
Cheub Y
€B4817
69,133
69439
694735
70.021
704299
70570
70e833

1088
116337
714579
714815
724046
724270
724490
72705
724914
73.120
736320
73517
7324710
73,898
744083
744,265
Thatds3
744618
744789
744958
T5.124
T5e28B7

-(GT-H

0
AGT
KCAL

MOL

42,682

4] 0)
0
CAL
RGOL

0«000
357245
810740

12915,
13008.
18151.
23480,
28964,
34580.
40313,
46152
52081l
58097,
04192,
70356,
765932,
82887
89241,
95650,
1021142,
108624,
115180,
121783,
128429,
1391l1ce
141839,
148600,
195396,
162227
169095,
1759G2.
182920,
iBGBTE.
196866,
203881.
210927,

364088.
371594,
379116.
386651
394201,
401771,

(v
a GTIT

143,1561

[¢]

- _.0
(GT HO)IT

CAL

DEG™MOL

0« 000
356725
404535
434317
434361
454377
46. 960
484,273
494401
504392
51.280
52081
524816
034493
544122
54,709
554258
55.776
564265
56,729
57.170
574590
57.992
584377
DY T4t
59.100
594440
596768
oUe B4
604391
604687
60.973
6la251
6le52i
6le782
624037
024285
bLehlb
624761
620 9EY
634,215
634431
634643
63,852
644056
Ohe2bl
64e 44y
644639
bhe 826
65010
65. 18Y
654 365
654538
65,707
654874
564037
664196
66356
666512
66e 564
664814
064 96¢



.

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON DISULFIDE (CSZ)

GRAM MOLECULAR WTe.= 76413915 GRAMS

TABLE 39

IDEAL GAS

1 CAL=4,1840 JOULES

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM THE ELEMENTS

298.15

2200,00
2300400
2400400
2506400
2600,00
2700400
2800400
2900400
3000400
3100.00
3200400
3300400
3400400
3500,00
3600400
3700400
3800,00
3900.00
4000460
4100400
4200400
4300,00
4400.00
4560400
4600400
4700400
4800400
490,00
50004 CO
510400
520U.C0
5300400
£400.00
5504400
56004 00
5700400
5800400
5900400
6060400

o 0 0 0 0 0
ACP AHT AHT/T AST ABT AGT /7T
__CAL__ KCAL CAL CAL KCAL _ C&hﬁt

DEG MOL MoL DEG MOL BEG MOL oL DEG
3,435 27.98 93.8449 404208 15.989 53,6271
STANDARD THERMODYNAMIC FUNCTIONS
@ S VA B R o R T WA
__CAL__ CAL _CAL__ __CAL__ CAL _ CAL__
DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL
04000 0.000 0.000 0.000 04000 04000
Te404 702.96 7.030 474011 3998.1 39,981
9.461 154649 7.735 524773 900747 45,039
10,874 2550.9 84556 560829 14393, 484274
10.894__ 257049 84570 56896 __ 14498, 48,327
11.819 370848 9,272 604163 20356, 50.891
12.479 4925.8 5,852 624877 26513, 53,025
124973 619947 1C.333 65¢197  32918. 544864
13,347 751646 10,738 674227 39542, 564 489
134635 686646 11,083 694029 463564 574945
13,857 10241, 114379 T0.647 53341, 59,268
14,032 11636, 11.636 724117 60481 604481
144171 13047, 11.861 734461 67760 614600
14,282 14469, 12,058 74,699  75170. 624642
144374 15902, 12.232 75.846 82698, 634614
144449 173444 12,389 760914 90336, 64525
144512 18792, 12,528 77.913 98078 654 385
144566 20246, 12,654 784852 105917, 66,198
144611 217054 12.768 79.736 1138464 664968
14,651 23160, 12.871 800573 121664 67,704
14,685 24635, 124966 8le366 129960. 684400
144715 26106, 13,053 82,120 138134, 694067
144741 275784 13,132 824839 146384, 694 707
14,765 29054, 13,206 834525 154701l 704319
14,786 30531, 13,275 B4.182 163087, 70.507
14,805 320104 13,338 P4.812 171538, Tle4T4
14.823 33492, 134397 054416 180047 72.019
14.83R 34975, 13,452 85.998 188619 72,546
14.853 36460, 134504 864558 197246, 734054
14.866 37946, 13.552 87.099 205930 734546
144879 35433, 13.598 874621 214E57. 74,023
164,891 40922, 13,541 vbelid ce34.ia ThabB4
144901 42uil, ize081 BBeblld Z32lUds T44935
144912 43902, 13.719 89.087 241175, 754 367
144921 45394, 13,756 B9.546 250106. 754790
144930 46886, 13,790 89.991 259085, 764202
164539 48380, 13,823 50e424 268106, 764602
14,547 45874, 124654 504845 27717C. 764992
144955 51369, 13.884 9lez54 286272 77 371
14,962 52665, 13,512 91,653 2954106, 774 141
14,970 54361 134939 924042 304604, 784104
14.976 55859, 13.965 92.421 313826, 184457
14.983 57357, 12,950 924791 323087, 78.802
14499C 586554 144013 Y3122 332385%. 1% 139
14,596 60355, 14,036 93,505 341718, 794469
15,002 618554 144058 93.850 351086, 794792
15.068 63355, 144079 944187 360485 504108
15.014 64857, 14,099 944517 369923, 80.418
15.020 66358, 144119 944840 379392 80,722
15.025 67861, 14,138 954156 38868Y. 81.019
15,030 69364, 144156 95,466 398421 814310
15.036 708664 144173 554770 407985 814557
154041 72370, 144190 964068 417577 81.878
154046 738744 16.207 964350 42719Y% 824154
154051 75379, 14222 96647 436851 SZeked
15.u56 76685, 140238 Gbe928 446527, BZ26690
154661 78391, i4el53 974204 4562324 8le95i
15,965 79897, 144267 97.476 4659694 834209
15,070 B14D4a 144281 9Te742 4757264 834461
154075 82511 144295 564005 485519 634710
15.C79 84419. 14,308 GBe262 4953284 834954
154084 85927, 144321 G8.516 505170 644195
3L




[

T DEG K=273.15+7 DEG C

TABLE 40

MOLAR THERMODYNAMIC PROPERTIES FOR CARDBON DIATOMIC (Cz)

IDEAL GAS
1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 24402250 GRAMS

T
DEG K

298415

4600,00
4700400
4800400
4900400
5000.00
5100400
5200.00
5300.00
5400,00
5500.,00
5600.00
5700.00
5800,00
5900.,00
6000400

0 0 0 0 0 (4]
acp AHy AHT/T 45y AGT AGT/T
__CAL__ KCAL CAL cAL KCAL  _ CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
64239 199. 6664 446 44,912 185,626 62245926

STANDARD THERMODYNAMIC FUNCTIONS
0 o_.0 0_,0 Y —0_0 —t0_.0
Cp (Hy=ty) (Hy HO)IT St (G Hy ) (6 HOD/I
__CAL__ CAL __CAL - __CAL__  CAL __CAL__
DEG MOL #OL DEG MOL DEG MOL MOL DeG MOL
0,000 0.000 0.000 0.000 0.000 0.000
Telléh 696497 6970 37917 30947 30947
94670 1524.9 7625 434547 718444 354922
10,316 252945 8,485 474626 11670, 394141
10299 254849 Be496 474650 11758. 39.193
9eb72 353548 B.840 50533 16678, 41.694
8.868 4450.8 Ba902 524578 21836. 434677
Be593 5321.7 8.870 544167 27179 450298
8.501 6175.7 B8e.822 554483 325663, 460661
84496 7024.6 B.781 564617 38269, 47.836
8,530 787546 84751 57.619 43982, 484868
84582 8731.6 B.732 58521 49790 494790
8.642 959245 B4720 594342 55684, 50622
8,706 10459, B.716 60.096 61656, 514380
B8.772 11333, 8.718 60.796 67701, 52.078
8.839 12214, 6.725 6le448 73813, 524723
8.907 13101, Be734 62.060 79988 534326
84975 13995 BeT47 6Ze637 86224. 53.890
94042 14896 8.763 634183 92515, 544420
9.108 15803, 84780 634702 98860. 544922
9172 16717 84799 644196 105255, 554397
9255 17639. 84820 64,669 111698, 554 B49
9.334 18568, 8.842 65.122 118188, 564280
94407 19505, 8.866 654558 124722, 564692
94475 20450, B.891 654978 131299, 57.086
9.538 21400, Be917 664383 137519. 574466
94600 22357, 84943 664773 1644575, 57830
5660 23320 35065 &74151 151272, 58e181
9717 24285, 8.996 674517 158006 584521
9772 25264, 9.023 674871 164774, 58.848
G825 262434 9049 684215 171580 594165
94875 27228, 9.076 684,549 178418, 594473
94922 28218, 94102 684B73 185287, 594770
9967 29213, 94129 694189 192191, 604060
10.008 30211, 9.155 69496 199124, 60.341
10,048 31214, 9.181 69796 206090. 60e615
10.086 32220. 9206 70087 213086, 60+ 852
106122 33231, 94231 704371 220106, 6le 141
10.156 34245, 9255 70649 227158 61le 394
10.187 35262 94280 706920 234235, 6le641
1Ue.217 368l Ye303 Tiel82 241344, ble 8¢
10e 44 37306, Ye327 Tlettas 24847L, ©Ze 118
10.270 38331, 96349 71658 255632, 624 349
1Q0.294 39360, 94371 71946 26272815, 624575
106317 40350 94393 72.188 27002C. 624795
104338 4l4u23. Seb14 724426 277253, 63,012
104356 42458, 96435 72658 284505, 63,223
10,377 43495, Gelt55 72.886 291782, 634431
104395 44534, 94475 73109 299080. $34634
104411 45574, Fel95 73.328 306402, 634834
104426 466164 94513 73543 313747, 644030
10440 47659, 94532 73754 321113, 644223
10.453 48704 94550 73961 328499, bhebls
10.465 49750« 94567 Taelbd 335905 644597
104477 50796, GeDb4 744364 343334, 644780
10,4838 51845, 9.601 744559 350775, 64,958
10498 52894, 9.617 744752 358243, 65.135
10.508 53345, Ve633 T4a541 365726, 654308
10.517 54996, 9.648 754127 373229, 654479
10.525 56048, 9.663 75310 380751, 55.647
10.533 57101 G+678 75490 388291, 65.812
10.541 58155, F.093 154667 395844, 654975
35



*

TABLE 41

MOLAR THERMODYNAMIC PROPERTIES FOR ACETYLENE (C.H

IDEAL GAS

0 0 0 0
T ap aH] /T as?
o~ CAL__ KCAL AL CAL
DEG DEG ™oL MOL DEG MOL DEG mMOL
298.15 ~0,430 54,19 18.1754 14.078
STANDARD_THERMODYNAMIC FUNCT1ONS
0 o_0 0_.0 0
T 2 (HZ Hpd  (HI-HEI /T s?
CAL AL CAL cAL
DEG K DEG MOL oL DEG MOL  DEG mOL
0.00 0.000 0.000 0+000 0000
__100.00 ___7.014 694497 62950 392000 _
200,00 8.505 1454.9 7.275 444211
298.15  16.538 2392.9 84026 484002
300400 10.570 241249 B.043 484067
400.00 12.064 3547.8 8.870 51,323
500,00 13.113 481048 9.622 54,136
600.00  13.930 616347 104273 564601
700.00 144614 7591.6 104845 58,802
800.00 15.238 508545 114357 604795
90U.00  15.800 10637, 11,619 624622
100000 164317 12244. 12,244 644314
1100400 164768 13899, 12.636 65,892
1200.00  17.220 156004 13.000 67.372
1300400  17.612 173424 134340 684766
1400.00  17.967 19121, 13,658 704083
1500.00 18,290 20935, 13.957 714334
1600.00 18,581 22779. 14,237 724524
1700.00  18.844 24650, 16,500 734659
1800.C0  15.084 26547, 14,748 T4oT43
1900.00  19.301 2B4b6. 14,982 754781
2000.00 19.503 30406, 15,203 762776
2100.00 19.683 32365, 15,412 774732
2200.00 19.852 34342, 15.610 764652
2300.00 20.003 36335, 154798 794537
2400400 20150 38343, 15.976 804392
2500400  20.281 40365, 16.146 81.217
2600600  20.403 42399, 164307 824015
2700.00  20.518 44440, 16.461 824787
2800,00 20,624 46503, 164608 83,536
2900.00  20.725 48570, 164748 844261
3000.00 20,816 50647, 16,882 844965
3100.00 20,909 52733, 17.011 854650
3200.00 20.995 54829, 174134 864315
3300.00 21.077 56932, 17.252 864962
3400.00 214153 59044, 17,366 874592
3500000 21.225 61163, 17475 834207
3600.00 214296 632289, 17.580 854600
3700.00 21.366 65422, 17.682 39439G
3800,00  21.430 67562. 17.779 694961
3900.00 21,4532 69709, 17.874 904517
40G0.00  21.556 71860, 17965 91,062
4100.00 21.614 74019, 18,053 91595
4200.0C 214669 76183, 184139 924117
4£300.00 21.727 78353, 184222 924627
4600400 21.781 80528, 184302 934128
4500.00 214834 82709. 184380 934618
4600400 21.862 84895, 16,455 944098
4700400 21.934 87086, 184529 944569
4800.0C 21,984 89282, 184600 954032
4900400 22.035 91482, 18,670 954485
5000400 224076 936638, 18.738 954931
510000 22.128 95898, 18.804 964369
5200.00 22.173 98113, 16.868 964795
5300,00 22,218  100333. 18,531 974222
5400,00 22,262 102557, 18,992 97.8637
5500.00 22.308 1047685, 19,052 984046
S600.00 22,348  107018. 15.110 984449
5700400 22.392  109255. 19,167 984845
5800.00 22.432 111495. 150223 99,234
5930400 224473 112741, 19,278 994618
6000,00 22.520  115990. 19,332 994996

2M2!

1 CAL=4,1840 JUULES

0

0

267 867/7

KCAL __CAL
MoL DEG mMoL
49,990 1647667

0_,0 0_,0

(G7-Hg) 77HQ /T
CAL CAL__
MoL DEG MOL
0.000 04000
3205.0 32.050
7387.2 364936
11919, 39,976
12007, 404024
16982, 424,454
22257, 444515
27797 46,328
33570, 474957
39550, 49,438
457224 504802
52069, 524069
58562, 534256
652464 544371
72053, 554425
78996, 564426
86067, 57378
93260, 58,288
100571 594159
107991, 594995
115519, 60795
123146, 614573
130872, 624320
138692, 63404<
1466004 634739
154598, 64e416
162677, 65,071
17084C. 654706
179075, 564 325
187396, 66.528
195787, 67.513
204247, 68.082
212781. 684639
221378, 694181
2300641, 69,709
2361767, 704226
(475604 70.731
256411, Tle225
2653204 71.708
274288, 7le 181
633104 724643
292389, 734097
301522, 73,542
310710, 73,979
319945, 744406
3292317, 7144827
338574, 754239
347957, 754643
357490 764040
366873, 760432
3763954 764815
3859684 77194
395585, 77.566
405243, 77.931
414944, 78,4291
424684, 784645
434469, 78,994
444297, 794,339
454162, 79.678
4640624 804011
474005, 804340
483586, 80,664



TABLE 42
MOLAR THERMODYNAMIC PROPERTIES FOR ETHYLENE (C,H,)
1DEAL GAS
T DEG K=273.1%+1 DEG C 1 CAL=441840 JUULES
l GRAM MOLECULAR WT.= 28410034 GRAMS
STANDARD_ THERMODYNAMIC CHANGES ON_FORMATION FRUM_THE_ELEMENTS
) o 0 0 0 0
T acy Aty AHT/T asg 467 BGL/T
DEG K CAL KCAL CAL CAL KCAL _oCAL__
: DEG MO MOL DEG MOL DEG MOL MOL DEGMOL
298,15 -7.610 124496 4149115 =12,7370 164281 5446067
' STANDIRD_THERMODYNAMIC FUNCTIONS
o ]
T < Hy=Ho)  W=HOI/T sy —i6-nd) —t69-ndiv0
DEG K CAL__ CAL __CAL__ __CAL__ CAL __CAL__
DEG MOL MOoL DEG MOL  DEG ™OL MoL DEG MOL
' 0400 04300 04000 0+ 500 0.0C0 0.000 0000
__100.00 72952 794489 7949 434123 __ 351744 35,174
260400 Bo4E 160447 B.0Z2%& 484719 813%.0 404695
298.15  10.250 251349 84432 524393  13107. 434962
300,00 104252 2532.% Bo4sl3 524457  1320%. 44,014
400.00 12,678 368047 9,202 554742  18616. 464540
500,00 144932 5063, 106127 584819  J4346, “Be694
600,00 164889 665741 11.095 61e718 30374 500623
700,00 18.574 8432,2 12.046 64et52 36684, 524406
800,00  20.0328 10364, 12,956 674030 43254, S4e 074
900.0C 214319 12434, 134815 £94465 50085 554650
1000400  2Z.442 14623, 144623 Tle771  57146. 57,148
1100.06 22,426 16517, 154380 734957 64435, 584578
1200.00 24,289 19304, 16,087 764033 719364 594946
13C0.00 25,044 21772. 164747 764008 79639, 610260
1400.00  25.705 243104 174364 790888 87534, 624524
1500.00 264284 265104 17940 8l.682 95613, 63e742
160060 264793 29564, 184478 83.355 103868, 644917
1700400 274240 32266, 18.980 85033 112290, 664093
1BC0.0C 274635 35011, 194450 864601 120872, 674151
1900,00  27.985 37792, 19.8%0 684105 129606. 684215
2000.00  2Be294 406064 204303 89.549 138491, 694246
2100.00 2B.57C 43450, 20,690 904936 147516, 704246
2200,00 28,816 46319, 21.054 924271 156677. 714217
2300.00 29,037 69212, 214397 934557 165968, 72,160
2600,0C 29,234 52126, 21,719 94,797 175386. 73.078
2500,00 294413 55058, 224023 554994 1845264 734970
L6600 LU 29«0 i4 S80UB. o321l Yielot L94s584a, Tae 840
2700.,00 294719 60972, 224582 984269 204355, 75.687
2800.00 29,851 63951, 224840 594353 214236, 764513
2900400 254972 66942, 23,084  100e40 224224 774319
3000.00 30,082 69945, 23,315 101442 234316, 784105
3100.00 30,182 72958. 234535  102e41  244508. 784873
3200,00 30.274 75981, 23,764 103437 254797, 79. 624
3300.00 30,339 79013, 23.943 104430 265180. B0.358
3400,00 30,437 52053, 24,133 105,21 275656, 814075
3500.00 304509 85100. 244314 106409  286221. 814777
35600.00 304575 88154, 24,487 106495 296874, 824465
3700.00 304637 91215, 244653 107479 30761la 834138
3800.00 30.694 94282, 244811 108461 318431, 83,798
3900.00 304747 97354, 240962 109441 329332, Bboairis
4000.00 30,796 100431, 25.108 110419  34031Z. 85.076
4100400  30.842 103513, 254247 110495 3513606 854700
4200.0C  30.885  106599. 254381 111469  362500. 864310
430000 35,925 109690, 254509 112442  373706. 864905
4400.00 304962 112784 254633 113,13 384983, 87.496
4500.00 30,998 115882, 25,752 113,83 396331, 88.074
46006,00 31,031 118983, 23.866 114451 407748, 884641
4700.00 31,062 122088, 25,976 115,17  41923«. 59,198
4800.0C 31,091  125196. 26.082 115,83  430782. 89,746
490G400 314119 128306 264185 116447 442397, 504285
500000 31.144 131419, 264286 117410 4540764 904815
510000 31,169 134535, 264379 117472 465817, 914337
5200.00 314192 137653, 264472 118432  47761Y%. 914850
5360.0G0 314214 140773, 204561  11Be92  «8S54B1. 924355
5400.0U 314235 143696, 264647 119450  501402. 924852
| . 5500400 314254 147020, 26.731 120407  513380. 934342
i 5600.00 314273 150147, 264812 120464  5Z5410. Y324
| 5700.00 31,251 153275, 264890 121419 537507, 944300
i 5800.00 31,308 156405, 26,966 121473 549654, Y4e 768
| 5900.00 31,324 159536, 274040 122427 561854, 95,229
: 6000,00 314339 162670 27.112 122480 574107 95, 685
'l 37
\
I
| 'I




T DEG K=

MOL AR THERMODYNAMIC PROPERTIES FOR EHTYLENE OXIDE (C

27315+T DEG C

TABLE 43
2HQO)
IDEAL GAS
1 CAL=4.1B40 JOULES

GRAM MOLECULAR WT.= 44.09974 GRAMS

SIANDARD _THERMODYNAMIC CHANGES ON_FORMAT]ION FROM_THE ELEMENTS

o 0 0 o 0 g

T acg an’ aulrr as? 469 a6/t

DEG K < SAL _ KCAL caL caL kAL _ CAL__
BEG MOL MOL  DEG MOL  DEG MOL MOL  DEG MOL

298.15  -9,949 -12,19 -40.8852 ~31.578 2,771 -9.2939

STANDARD THERMODYNAMIC FUNCTIONS

T 1o th3=ndy  @-uQist s? =e¥-Hd -eP-HGy/T

bEG K =oCAL__ caL _CAL . __CAL__ CAL __CAL__
BEG MOL #MoL DEG MOL  DEG MOL  MoL BEG MOL

0.00  0.000 0.000 0.000 04000 0.000 04000
100.00  7.956 796196 7.950  #B.442  4049.2 404492
__200200___ _Ba712 16149 Ba075___ 544099 ___9204ag______462025
296215 T T1.448 255549 6.707 584053 T 14713s 492347
300.00 11.509 261649 B.723  58.124  14820s 490401
40000 14.912 3937.8 9.845  61.901 20823, 52.056
500.00  18.022 5588.7 112177 65.572 271974 54394
600.00 20,628 752546 12,543 69.096 3393z, 564553
700.00  22.792 9699.5 13,856  72.442 410104 58.586
860,00  24.610 12072. 152090 75.608 48414, 60.518
900.00 26,154 14612, 16.236  78.598 561264 62362
1000.00 27.476 172964 17.296  Bl.424 64128, 642125
1100.00 28.614  20102. 18.275 844097 72405 65,823
1200.00  29.596  23014. 19.178 864630  B0943. 67452
1300.00  30.445 26017 20.013  89.033  89727. 69,021
1400.00 31.182 29099+ 204785  91e317 96745 704532
1500.GC  31.824  32250. 21.500  93.491 107987, 71.591
1600.00 32.384  35461. 22.163  95.563 117440, 73.400
1700.00 32.874  38725. 22.779  97.542 1270964 T4a762
1800.00 33.304  42034. 23.352  99.433 136946, 762081
1900.00 33.684 45384, 23,886 101.24  146980. 77-358
2000.00  34.020 487694 24.385 102.98 157192, 78.596
2100.00 34,317 52187, 24.851 10465 167574, 79,797
2200.00 34.583 556324 25,287 106.25 178119, 804963
2300.00 34.820 59102 25.697  107.79  188822. 82.096
2409.00 35.032 62595, 26,081  109.28 1996764 83.198
2500.00 35.224 661084 264443 11071 2106764 84.27C
2600.00  35.396  69639. 264764  1i2ei0  2216i7T. 854314
2700.00  35.552 73187+ 27.106  113.44 233094, 86. 331
2800.00  35.693 76749, 27.410 114473 2445034 87.323
2900.00 35.822 80325, 27.696  115.99 256039 88289
3000.00 35.939 83913, 27.971 117.20 267699+ 89233
3100.00 36.046  B7513. 28.230 118438  279479. 90.155
3200.00 36,144 91122, 28.476 119153 2913754 91.055
3300.00  36.235 04741, 28.709 120464  303384. 91.935
3400.00  36.317  98369. 26.932 121.73 315503, 92.795
3500.00 36.354  102004. 29.144 122478 227728. 93.637
3600.00  36.464 1056474 79.346 123481  340058. Gheibl
3700.00 36.530 109297+ 29.540 12481 35248y, 952267
3800.00  36.590 1129534 294725 125478 3650194 962058
3900.00 364647 1166154 29.901 126473 377645, 96. 832
4000.00  36.6%9 120282 30,071 127.66 3903654 97,591
4100,00 36.748 123955, 30.233 128457 4031764 98.336
4200,06 36,793 1276324 30,389  129.45 4£16078. 99.066
4300.00  36.836 131313, 30.538  130.32  429066. 99,783
4400.00 36.876 134999, 30.6B2 131417 442141, 100.49
4500.00  36.913 1386694 30.820 132400 455299, 101.18
4600.00 36,948 142382, 30.953  132.81 4685404 101.86
4700.00 36.981  146078. 31.0B0 133.60 481861, 102.52
4800.00 37.012 149778+ 312206 134438 4952604 103418
4900.00 37.041 1534804 31.323  135.15 508737, 10382
5000.00 37.069 1571864 31,437  135.89 5222694 1044 46
5100400  37.095  1608%4. 314548 136463 5359154 105408
5200.00 37.119 1646054 31.655 137435  549614. 105.70
5300.00 37.142 168318. 31.758 1368406 563385, 106430
5400.0C  37.164  172033. 31.858  138.75  577225. 106. 89
5500.00 37.185 175751 31.955 139443 591135, 10748
5600,00  37.205 179470, 32,048  140.10 605112. 108406
5700.00 37.224 1831924 32.139  140.76 619155, 108462
5800.00 37.241 1865154 32.227 lalesl 633264, 109.18
5900.00 37.258  190640e 32.312  142.05  647437. 1094 74
6000.00 37,275 194367, 32.394 142467 6616734 110428
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TABLE 44
MOLAR THERMODYRAMIC PROPERTIES FOR CYANOGEN (CZNZ)
IDEAL GAS
T DEG K=273415+7 DEG C 1 CAL=4.1840 JOULES

GRAM MULECULAR WTe= 52415650 GRAMS

STANDARD _THERMODYNAMIC CHANGES ON_FORMATION FROM THE ELEMENTS

o 0 0 0 [ 0
T aCp AHY BHZ/T asg 265 863/T
DEG K JCAL __ KCAL __CAL__ L CAL__ KCAL L CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOT
298,15 2.525 73.87 24747599 9,222 Tlel1l4 238,5275

STANDARD THERMODYNAMIC FUNCTIONS

T 3 -wdr  -nSys7 s =163-wd) ~169-nd1/1
DEG K ~oSRE__ CAL _CAL_ _ __CAL__ CAL - _GAL__
DEG MOL MOL DEG™MOL  DEG MOL MOL DEG MOL
0.00 0.000 0.000 04000 04000 0.000 0.000
100,00 8.700 742496 Te430 45,652 3822,2 38,222
__200e00 __ 11,689 _____1770.9 __Bs855 529660 BI161e2 43,806
298.15 13,562 3017.8 10,122 57.708 14188, 47,587
300,00 13.589 3042.8 10e143 574792 14295 474649
400,00 14,770 446448 114162 614875 20285, 506713
500,00 15.614 5985,7 114971 654,266 26647, 534254
600400 164304 758246 12,638 68,175 33322, 554537
700400 16.898 9243,5 13.205 704733 40270, 57.526
800,00 17.414 109594 13,699 73,024 47460, 59,325
900,00 17.857 12724, 14,138 75.102 54868, 604964
1000.00 18,236 14529, 144529 77.003 62474, 624474
1100.00 18,558 16369, 14,881 78757 70264, 63,876
1200.00 18.832 18239, 15,199 80.384 78222, 65,185
1300.00  19.065 20134, 15.488 81.901 86337, 664413
1400400 194263 22051, 15,751 €3.321 94598, 674570
1500.00 19,433 23986, 15.991 844656 102998, 684665
1600.00 19,578 25937, 164210 85.915 111527, 694704
1700.00 19,704 27902, 164413 87.106 120178, 704693
1800.00 19.814 29878, 160599 88.236 128947, 71.637
1900.00 19.909 31863, 164770 89.310 137825, 724539
2000.00  19.992 33858, 164929 904332 146807, 73,403
2100.00 20,065 35861, 17.077 91.309 155889, 744233
2200,00 204130 37871, 17.214 92.246 165067, 754030
2300,00 20,187 39887, 174342 93,140 174336, 754798
2400.00 20,238 41909, 174462 94,001 183694, 764539
2500.00 20.284 43935, 17,574 Gh.82b 193136, T1e 254
2600.00 20,325 48065 17.679 95_624 202658, 77,048
2700.00 204362 48000, 17.778 964392 21225%. 78.615
2800400  20.395 50037, 17.871 97.133 221935, 794263
2900,00  20.425 52078, 17.958 97.850 231687, 750892
3000.00 20.453 54122, 184041 984543 241507, 804502
3100.00 20.478 56169, - 184119 99,214 251394, 81.095
3200.00 20.501 58218, 164193 99.864 261347, Bla671
3300.00  20.521 60269, 18.263 100,49 271364, 82.232
3400,00 204541 62322, 184330  10leil 281445, 82.778
3500,00 20.558 64377, 184393  101.70 291587, 83,311
3600.00 20.574 66434, 184454 102.28 301785, 43.829
3700.00 204589 68492, 184511 102.85 312042, 84433¢
3800.00 20.603 70551, 184566 103440 3223564 84,4831
3900490  20.614 72612, 1840619 103493 54272¢. 854313
4000,00  20.628 74674, 184669 10445 343141, 554785
4100.00  20.639 76738, 184717 104.96 353613, 864247
4200.00  20.650 78802, 18,762 105.46 364133, 864698
4300.0C 20,659 80866, 184807 105495 374703, 87,140
4400400  20.668 82934, 18,849 106442 385322, 574573
4500,00 20,677 85002, 18,889 106.89 395988, 874997
4600,00 204685 £87070. 18,928 10734 406697, 88e412
4700.00  20.692 89139, 184966 107.79 417454, 88.820
4800,00 20.699 91208, 19.002 108022 428255, 89,220
4900.00  20.706 93278, 19.036 108465 439100 894612
5000.00  20.712 95349, 19,070  109.07 449983, 89,997
5100490 20,718 97420, 194102 109.48 460915, 90.376
5200.00  20.723 99493, 19,133 109.88 471880, 90 746
5300.00  20.729 101565, 190163 110.c7 482890, 91la111
5400.00  20.733 103639, 19.192 110.66 493933, 914469
5500,00 20,738  105712. 194220 111,04 505022, 91.822
5600,00 20,743 107786, 19,247 111,42 516146, 92,169
5700.00 20,747 109861, 19,274 111.78 527305, 92.510
5800,00 20,751 111935, 19,299 112414 538502, 92,845
5900.00  20.755 114010, 19324 11250  549730. 934175
6000.00  2C.758 116086, 19,348 112485 560996, 934500
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MOLAR THERMODYNAMIC PROPERTIES FOR CARBON TRIATOMIC (C3

T DFG K=273.15+47 DEG C

GRAM MOLECULAR WT,=

TABLE 45

IDEAL GAS

36403345 GRAMS

3

1 CAL=4.1840 JOULLES

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FRUM_THE_ELEMENTS

T
DEG K

298415

T

DEG K

0.00
100.0C
200,00
298415
30000
400400
500« 00
600400
700400
800400
900400

1000.00
1100,00
12CC.00
1300.,00
1400, 00
1500400
1600.00
1700.00
1800.00
1900.00
2000.00
2100.,C0
22C0.00
2300.00
2400400
2500.00
2600.00
2700400
2800400
2550e U0
3000.00
31C0.00
32C00.00
3330.00
3400400
3500.0C
3600400
3700.GC
3300400
S3U%e.00

4300400
44004060
2500400
4600400
47006400
4800400
49C0.00
5000400
5100400
52306400
5300400
5400400
5500400
5600400
S7CUL 0T
5800.0C
5900.0C
600040

DEG MOL

0.000

7.047

84207

9e388

Geu07
104310
11,028
1i.621
12.114
12.523
12.861
13,140
13,372
13.564
13.726
13.861
13,976
164,073
144157
144229
14,291
14,346
14,393
14,435
14,472
144505
14,555
14.561
14,565
14.606
14,625
14,643
14,659
14,673
14,686
144639
14,710
14,720
14,736
la,758
la,747
14,754
14,761
14,768
14774
14,786
14,785
14,730
14,795
14,799
14,8032
14.807
14,641
14,814
14,818
14,821
14,824
14,326
14,829
14,832
14,834
la,836

STANDARD THERMODYNAMIC FUNCTIONS

iy
AHT/T

~-CAL__
DEG MOL

636,2538

CEG MOL

0.000

6.970

7265

7.778

T.786

8.310

B.784

3,210

9.591

94932
10.239
10.516
10.766
10.991
11.196
11.381
11.550
11.705
11.847
11.977
12.097
12,208
12.312
12.407
12,496
12.579
12.657
12.730
12.798
12.862
12.722
12.280
13,034
12,085
13.133
12,179
132,222
13.264
13,303
13,341
13.377
13.411
13.4440
134476
124506
13,535
13,562
12,589
13.615
134639
13,663
13.686
13,708
13.729
13750
13.769
13.789
12,807
13,525

Lo

¢
asg

OEhs MOUL

464608

DEG MOL

0000
414984
“4T74178
504685
506743
534578
554959
584024
5%.854
H1le499
62.994
644365
6L.628
564800
57893
68.915
694875
704780
71e635
T2e447
734218
736952
Tae654
754324
75,967
764583
TT.176
17« 747
TBelG7
TBeb828
TGe341
794837
50317
80,783
81,235
81,673
82,099
B24514
832.918
834310
HZ4693
R44,067
Bhet3i
84787
854135
R54475
A54807
Bbel32
R6e450
864761
874067
874366
8746525
B74947
BBa4229
68.506
88778
834045
BSe308
EGeZ6E
€9481%9
Cll.C67

175777

o_.0

~1G637Hy?

CAL
MOL

0.000
3501.4
798246

12793

12887,

18107,

23508

29289,

35184,

41254,

476479,

53848,

60348,

56970,

73705

80547,

87467,

94521,
101640
108846,
116130,
123488,
135919,
138418,
145983,
153609,
161298,
169045,
17684b,
1684704,
126014,
200572,
208579,
£1663°5,
224736,
232880
2641067,
249300
257574,
265881,
27423Z2a
7626224
295042,
299506,
206004
316537,
225095,
3336964
462325,
3509824
359678,
268299,
277148
385531,
354738,
403575,
412439,
4z132%,.

54316C,
£57154,

Q
BGy/T
_.CAL__
e MOL

58945287

G_. 0

-(GT-HO)/T

0.000
35.014
39.913
424907
424957
454269
474176
48,815
504263
51.567
524754
53,848
54,862
55.809
554697
574534
584324
59.075%
Y9.768
60470
6lelzl
61,744
624343
62,9217
634471
64,004
56,519
654017
654499
654966
00 4iY
b6e 857
£T7e 83
67e698
684102
684494
58.87¢
694250
65,614

73.580
734951
T4e217
Taa479
T4 736
74,989
754237
75483
754723
75.95%
T5elv¢
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TABLE 46

MOLAR THoRMODYNAMIC PROPERTIES FOR CARBON SUBOXIDE (C30

T DEG K=273.15+47 DEG C

GRAM MCLECULAR WTe= 68403225 GRAMS

IDEAL GAS

1 CAL=4.1

2)

840 JOULES

STANDARD _THERMODYNAMIC CHANGES ON _FORMATION FRUM_THE ELEMENIS

T
DEG K

298,15

T

DEG K

0.00
10C.C0
200400
298,15
3C0.00
400,00
500.00
60000
70000
800.0C
$00.00

1000.C¢C
1100.00
1200.00
1300400
1400.00
1500.00
1600400
1700.0¢
1800.00
1900.00
200000
2100400
2200.00
2300.00
2400.0¢C
2500.00
2600400
270000
2800. 00
290%.00
3000.,00
31092.00
3200.00
3300.00
3400400
3500.C0
26¢V.00
3700.00
3800.00
33uC. 00
4000.00
4100.00
4200,00
430000
4400,00
45C0e 00
4600400
470U GO
4800400
4500400
5000400
5100400
5200400
5300.00
5400400
5500.00
5600400
5700.00
580C.u0
5900400
6000400

CAL
DEG™MOL

0.0u0
10.828
13.395
16.0C7
16.048
174915
19.309
204432
214365
224144
22.733
234334
23785
2441062
244478
244745
244972
254165
5331
254475
254599
254708
25,803
254887
254961
264027
264006
26,138
260186
Ltell
264267
264302
264334
264363
264395
26baill
266437
264458
260417
260494
Z6e511
264526
264540
264553
26566
264577
264588
264598
264607
264616
264625
260632
2646%0
264647
264654
264660
264666
264671
264677
Zoe 682
264687
26e691

STANDARD _THERMODYNAMIC FUNCTIONS

0
AHT/T

0
AST

~-CA
DEG

12.865

AL__

0_.0
tHY=HY)

CAL
MOL

0.000
941,18
2139.0
358845
3618,2
5321.6
T185.6
917445
11266
13442,
15650.
17997,
20354,
22752«
25184,
27646,
3C132.
32639.
35164,
37705,
40259,
42824,
45400,
47984,
50577,
53176.
55782
58393,
61009
©3630U.
66255,
68883,
71515,
74150,
767884
794284
82071«
84715,
87362,
90011,
92661,
95313,
97966,
100621,
103277.
105934,
108592,
111251,
113912,
116573,
119235,
121898,
124561,
127226.
129891,
132556.
135223,
137890
140557
143225,
145893,
148562,

0_..0
(HT HODIT

CAL
DEG™MOL

0000

Qek12
10.095
12.036
124,061
13.304
14.371
15.291
16094
16.803
174433
174997
184504
18960
194373
19,747
20.088
204400
204685
204947
21189
2le412
21619
21811
21990
224157
224313
224459
224596
iZel25
224847
224961
234069
230172

34269
234361
230449
234532
234611
23.687
234759
23.828
234894
234957
244018
244G76
chel32
244185
244237
244286
che334
264380
244424
244466
244508
2445417
244586
24e623
244659
24694
244728
244760

0
St

CAL
DEG™WOL

0000
51l.883
60082
65e 944
66044
70931
754085
784708
81930
844835
87e482
89,912
92e158
S4elll
964191
984015
99.730

101435
102.88
104433
105.71
10703
108.28
109«49
11064
11175
112481
113.83
114482
115677
116469
117.59
118445
119429
120410
12089
121e65
122440
123612
124483
124452
125.19
12%.84
126.48
127411
12772
128432
128490
12947
13003
130458
13lei2
131465
132.16
132467
133417
133466
134414
134461
135408
135453
135498

0

63
KCAL
“MOL

=274244

-169-r3)

CAL
MOL

0.000
424741
9877.5

16073.

16195,

23051,

30357,

38050.

46085,

544264

63043,

71915,

81020.

90341,

99864,
109575.
119463.
129518,
139730,
15C091.
160594,
171231,
181997,
192886,
203893,
215013,
226241,
237573,
249006,
260536,
272160,
283874,
2956764
307563,
319534,
3315824
34370Ye
325911,
368187,
380535,
392952
405437,
417989,
430605,
443285,
456027,
4688208
48160%.
454608,
507583,
540614,
535699,
546838,
560028,
573270
586562,
599904.
613294,
626732,
640216,
653746,
667322

~%1.376

0_,0
~(67=Hg) /T
CAL
DEG MOL

0000
42.471
494388
534909
53.983
57.627
60.714
63.417
65,836
68,032
70.048
71.915
T3.654
15.284
76.818
78. 268
19.642
80+ 549
82.194
83.384
84,523
854,616
B6.665
87.676
8B8e 649
894589
J04496
Sl.374
92,225
F3.049
93.848
944625
95,4379
964113
964 828
97524
98.20¢
v8. BO4
994510

10014
100.76
161.36
101,95
102.53
103.09
103.64
104418
104.72
105424
105475
10625
106. 74
107422
107.70
108.16
108462
109.07
i05.52
109.95
110.38
110.80
111.22



TABLE 47

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON TETRATOMIC (C“)

T DEG K=273.15+7 DEG C

GRAM MOLECULAR WTa= 4704460 GRAMS

IDEAL GAS

1 CAL=4,1

B840 JOULES

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM THE ELEMENIS

T
DEG K

29B.15

T
DEG K

0.00
10C.00
200400
298415
300.00
400400
50000
600400
700.0C
800.00
200,00

1000.00
110,00
1200.00
1300.00
1400.00
1500.0¢C
1600.00
1700.00
1800.00
1900.00
200C.00
2100.00
2200.00C
2300.00
2400.00
2500.00
260C. 00
2700400
2800600
2900.00
3000.00
3100.00
3200400
3306.00
3400,00
3500,00
3600,0C
3700.00
3800.00
3900.00
4000.C0
4100400
4200.00
4300.00
4400,00
4500400
4600,00
4700.0¢C
4800,00
4900400
5000.00
5100.00
5200400
5300.00
56400.00
5500400
5600400
5700400
580C.00
5900.00
6000.0C

0
acg

DEG MOL

44650

0
Cp
CAL__

DEG ™MOL

0.000

B8.062
10.719
12.802
12.832
14,249
15,296
164147
16.853
17,439
17,924
18,325
18.659
18.936
19,169
19,364
19,529
19.669
15.790
19,894
19.983
20,063
20,131
2C.191
204245
20,292
204335
204372
Z0e407
204437
206465
204490
204513
20534
204553
204571
204587
20,692
20.616
20628
20640
204651
20.661
20.670
20.679
20.688
204695
20.702
204709
20,715
204721
206727
204732
20,737
204742
20,747
204,751
204754
20,758
204762
20,765
20,769

0
AHT

KCAL
MOL

24243

STANDARD_THERMODYNAMIC FUNCTIONS

andsT
-CAL
BEG MOL

812.6742

DEG MOL

52.652

o)

0.000
964495
166349
282449
284849
42058
568547
7259.6
491046
10626,
12395,
14208,
16058,
17938,
19844,
21771,
23716
25676
27649,
29633,
31627,
336294
35639,
37655,
39677,
41704.
43736.
457731
47810
49852,
51897,
53945,
55995,
58047,
6C102.
62158,
64216,
662764
68337,
70398.
72461,
745264
76592,
78658.
80726,
827944
B4B64.
86934,
B9004.
91075
93147,
95219,
57292,
59366,
101440,
103514,
105589,
1076654
109740,
111815,
1138592,
115969,

0_,0
(HT HO)/T
__CAL__
DEG MOL

0000

9.650

84320

Se475

9.456
104514
114371
12.099
12.729
13.283
13,773
14.208
14.598
14,948
15.265
154551
15,811
164047
164264
164463
160646
164815
16.971
17,116
174251
17.377
17.494
17.604
176707
17.804
17.896
17.982
18.063
18,140
18.213
18.282
18.347
18.410
184469
184526
18580
184632
184681
18.728
18.773
18.817
18.859
184899
18.937
18.974
19.010
19.044%
19,077
19.10%9
194140
194169
19.198
19.226
19.253
194279
15.304
19.328

]

S7

04000
464999
536332
584080
584159
624054
654353
684220
70763
734053
754136
77046
784808
B80s444
81.970
634398
BaeT39
864004
87,201
884335
59.413
504439
916420
924358
936256
944119
94,948
55747
6516
97259
97.977
984671
994343
994995

100463
101.24
101484
10242
102498
103453
104407
104459
10510
105460
106409
106456
107403
107.48
107493
108436
108479
109.21
109.62
110602
110e42
110.80
111.18
111456
11193
112429
11264
112499

226.618

0,0

(GT ho)
AL
MOL

0.000
3734.9
900245

14492,

14595,

£0616.

26991,

33672.

406244

47816,

55227,

62838,

70631,

78595,

86717,

949864
103392.
111%30.
120592,
129370.
138256,
147250,
156344,
165533,
174813,
184182,
193635,
203172,
Zieiva.
222474,
232236,
242068,
251968,
261937,
271967,
282061,
292213,
302429,
312696,
323022,
333403.
343837,
354321,
364857,
375443,
386073,
396752.
407477,
418247,
429060,
439921.
450818,
461762,
472741
483762,
4948254
505926
517063.
528235,
539446,
550692,
561973,

0
AGT/T
760.0804

o

- (o
(GT H

(4

W1

0« 000
374349
454013
484606
48a 663
51e539
53.5981
560120
584034
594770
6le364
62.838
644210
65.4596
66,705
674847
b8e 928
69 956
706937
71e872
124767
734625
The 449
754 242
764005
T6e 743
77, 454
The 143
{bedY
19+ 455
80.081
804689
81l.280
8l. 855
B2.414
82.959
834490
84,008
B4e513
854,006
854486
854 959
860420
B86.871
87.312
876744
B88e 167
884582
88989
89.388
89.780
90e 164
90e 542
90912
91.276
91e634
Sle.986
924333
924673
93. 008
93,338
934662



TABLE 48

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON SUBNITRIVE (C

T DEG K=273415+7 DEG C

GRAM MOLECULAR WT.= 52.15650 GRAMS

IDEAL GAS

4N2,

1 CAL=4,1B40 JOULES

STANDARD THERMODYNAMIC CHANGES ON_FOURMATION FRUM_THE ELEMENTS

T
DEG K

298.15

T
DEG K

0,00
100,00
200,00
298,15
300,00
400,00
500.00
600,00
700400
800,00
900.00

1000.00
110060
1200.00
1300,00
1400400
1500.00
1600.,00
1700.00
1800.00
1900400
2000.00
2100.00
2200400
2300400
2409400
2500,00
260C.0C
2700e0C
2800400
2900400
3000.00
3100400
3200.00
3300.00
3400400
3500.00
3600.,00
3700.,00
3800.00
3900.00
4000.00
4100.,0C
4200.00
4300.00
4400,00
4500.00
4600460
4700.00
4800.,00
4900,00
5002.00
5100,00
5200.00
5300400
5400400
5500.0C0
5600.00
5700400
5800.00
590000
6000400

c
aly

_CAL __
DEG MOL

Seél4

o
Cp

DEG MOL

0,000
11.947
174204
204527
204575
22,663
244161
254369
26+390
27,258
274995
28.616
29.140
29.581
294954
30,270
304540
30.771
30,970
314143
31.293
31,424
31,539
31.640
31,730
314811
31,882
31,946
324004
32.056
32,103
32.146
32,185
32,220
32,253
32.283
324310
32,335
32,359
32.380
32,401
32,419
32,436
324453
324468
32,482
32,495
32,507
32,519
32.530
324540
324550
32,559
324567
32.575
32.583
32.590
324597
32.604
32.610
32.616
32.522

AH

0

T
KCAL
MOL

127.5

STANDARD THERMODYNAMIC FUNCTIONS

0
AHT/T

CAL
DEG MOL

4274635

0
&5¢

CAL
DEGMOL

1841070

0
(HT

CAL
MOL

_u0
Ho)

0«000
902495
2372.9
4238,.8
427648
6445,7
8790.6
11268.
13857
16541a
19305.
221364
25045,
27962
30938.
33950.
36991,
40057,
43145,
46251
49373a
52508,
556564
58816,
61985,
65162,
68347,
71537,

=s-nc
IR ERT

77938.

81147

84359,

87576

90795

94019,

97246
100476
103709
1C6944,
11C180.
113419,
116660,
119903.
123148,
1263%4,
129642,
132890
136140
139392.
142644,
145898,
149153,
152407,
155664,
158921
162179
1654384
168698«
171557
175218,
178479,
181742,

0.0
(Hy Ho)/T

CAL

DEG MOL

0.000

9.030
11.864
14,217
14,256
16,114
17.581
18.781
19.796
20.676
214450
22.136
22.750
234301
23,799
24,250
24,661
25.036
25.379
25,695
25.986
264254
264503
264735
264950
27.151
27.339
77,514

a3 zon
274080

27.835
27.982
28120
284250
286374
284491
28.602
264707
28.808
28.904
284995
29.082
29.165
294245
294321
294394
294464
254531
294596
29.658
294717
294775
29.831
29.884
29.935
29.985
30033
30080
30.125
30.168
306210
304251
404290

43

0
51

DEG MUL

0.000
51786
614765
694311
69.438
75,662
80.888
854403
894393
92974
96228
99211

101.96
104452
10690
109.13
111,23
113421
115,08
116.86
118455
120415
12169
123. 16
124457
12592
127422
128,47
127.88
130484
131497
133406
134611
135414
136413
137409
138403
128494
139,82
1aDa 69
141,453
142435
143,15
143493
144 o469
1450 44
146417
l46e89
147458
148427
14B 94
149460
150424
150.88
151450
152410
15270
153429
153487
154443
154,99
155454

0
AGT
KCAL

MOL

122.092

acst
CAL
DEG~MOL

409.4985

0_,0 PP ¢ S o
~1Gy-Hy) (Gy HO)/T

CAL
MOL

04000
427547
99801

16426,

16554,

23819.

31653,

39973.

48717,

57838

67300«

77075

87136,

97461
108034,
118B37.
129856,
141078,
152493,
164092,
175863.
187798
199891,
212133,
224521
237046
249703,
262489,
278397,
288421,
301561.
314813,
328172
341637,
355200
368860.
282615,
356465,
410401,
42404726,
438540,
452735,
467007
4813624
495794,
510302
5/4882a
539534,
554256,
56905Ce
583911.
598840.
613829,
628888,
6440054
659185,
6744254
689723,
705086,
720501.
735969,
751499,

04000
424757
49.901
55.093
550182
59.548
634307
66.622

92560
Y3« 894
95.186
96424
97.618
8. 769
99.881
180,96
102,00
103.01
103.99
104.94
105486
10676
107« 64
108,49
10932
110413
110.92
111.69
112445
113.18
113.90
114,61
115430
115.98
l1i6. 64
117429
i17.93
118455
119417
119.77
120436
120.94
12151
122.07
122462
123,16
123,70
124422
124,74
125425




L

DEG K

298.15

T

DEG K

0.00
100.00
200,00
29815
300.00
400.00
500400
600.00
700400
800,00
900,00

1000,00
110%.00
1200,00
1300.00
1400.00
1500.00
1600.00
1700.00
1800.00
1900.00
2000400
2100,00
2200,00
2300400
2409.00
2500400
2600,00
2700.00
2800400
2490000
3000.60
3100.00
3200400
3300.00
3400400
3500.00
3600.00
3709.00
3800.00
3900.00
400000
4100.00
4200400
4300,00
4400,00
4500400
4600,00
4700.00
4800,00
4900.,00
5000,00
5100.00
5200400
5300.00
5400400
5500.00
5600,00
5700400
5800,00
5900.00
6000.00

MOLAR THERMODYNAMIC PROPERTIES FOR CARBON PENTATOMIC (C

TABLE 49

IDEAL GAS

0 o 0 0 0 0
acy au? andsT a5 26? 2691
__CAL__ KCAL CAL CAL KCAL __CAL__
DEG ™OL MoL DEG MOL DEG MOL MOL DEG MOL
6,027 26244 813.0096 524810 2264623 16040972

STANDARD THERMODYNAMIC: FUNCTIONS
0 0_,,0 0.0 0 600 0.0

(o (HY-HJ)  (HI-HOI/T sy 169-H) (6g-Hg /T
__CAL__ CAL _CAL . __CAL__ (AL __CAL__
DEG MOL mOL DEG MOL  DEG MOL MOL DEG MoL
0.000 04000 0.000 0000 0000 04000
9,677 123249 12.329 464144 338l.4 33,814
13,232 187449 9.375 534617 BB48a6 444243
164217 3330.8 11.172 554605 144404 4Ba432
164258 336048 11.203 594705 14551, 4B4502
18.188 506747 12,719 64e660 207764 514940
19,504 697747 130959 684877 27459, 544917
204673 899346 14,989 724544 34533, 574555
21.592 11106, 15,869 75.803 41554, 59,934
224355 13306, 16,633 784737 49683, 62+ 104
22,987 15575, 17,306 Bl.40B 576924 644102
23,510 17900, 17.900 83,858 65958, 654958
23,946 202744 184431 86.120  Tabbé. 67,685
244308 226874 18.906 88.220 83177. 69.314
244612 25134, 19.334 $0.177  92097. 704844
264867 276084 19.720 924010 101207, 724291
25,062 20105 20.070 93,734 110496a 73,664
25,265 32643, 204390 954358 119950 The96%
25.423 35157, 204681 964895 1295654 T6e 214
254559 37707, 204948 98352 139327, 774404
25.675 402694 21,194 99.737 149231, 784543
25,760 42842, 21,6421  101.06 159272 794636
25,869 45424, 21,630  102.32 169442, 804687
25,947 48015, 21,825  103.52 179733, 814657
26.018 506134 22,006  104.68 190143, 824671
26.u79 53218, 22.174 10579 200667, 834611
764135 55629, 224332 106485 211300 Ba.520
2e,183 s8L4t, 22,479 ig7.,se 222027, 25,299
264229 61065 224617  108.87 232875, 864250
264268 63690. 22.746 109482  243810. 87.075
264305 663194 22.869  110.74 254837, 87,875
264337 685514 224984 111464 265956, BBa 652
264367 715864 23,092 112450 2771624 894407
264355 74224, 23,195 113,34 288455, 904142
264420 76865, 23,292 114415 259831, 904858
26,443 79508, 23,385 114,94 311285, 914555
264464 8215%, 23,472 115.71 322819, 924234
764484 84801, 23,556  116.45 334423, 92.895
264502 87450, 23.635 117.18 346106, 93,542
264518 90101, 23.711  117.88 357858, 944173
26,533 52753, 23.783 118457  369682. 94,790
264548 95407, 234852 119425 3815734 954593
264561 98063, 23.918  119.90 393531, 954983
264572 1007204 23,981  120.54 4055524 564560
264584 103378, 24,061 171417 417640 974126
26.596 106037, 244099  121.78 429786, 97.679
26,605 108697, 24,155 122,38 441995, 984221
26.614 111357, 24,208 122456 454262, 98,753
26,623 114019 24,259  123.53 466585, 99.273
26.631 116682, 264309 124409 478968, 99,785
26,639 119345, 244356 124466 491405, 10029
26,647 1220104 244402 125418 503894, 100.78
264653 124675, 24,446 125471 516440, 101.26
264660 127341, 244459 126423 529038, i0l.74
264666 130006 244530 126473 541687 102420
264673 132673, 244569 127423 554383, 102466
26,678 135341, 24,607 127472 567133, 103,12
26,682 138009, 2644644  12B.20 579925, 103456
26,687 140677, 24,680 128468 592774, 104400
264692 143346, 24,715 129414 605664, 106442
26,696 146016, 26,748 129460 618598, 104485
264702 1686864 24,781 130406 631581, 105.26



«00
100.00
200400
298e15
300.00
400400
500.00
600400
700.00
800.00
900,00
1000.00
110000
1200400
1300.00
1400.00
1500.00
1600.00
1700.00
1800.00
1900.00
2000.00
2100.00
2200,00
2300.00
2400400
250%40GC
270000
2800400
23500G0
3000400
3100.00
320000
3300.00
34004,00
3500.00
3600400
3700400
3800400
3900.00
4000.00
4100400
4200400
4300,00
4400,00
4500400
4600.00
4700400
4B00.00
4900.00
5000400
5102.00
5200.00
5300400
5400400
5500400
5600.,00
5700.00
5800400
5900.00
6000.00

TABLE S0

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN MONATUMIC (H}

IDEAL GAS

1 CAL=4,1840 JOULES

GRAM MULECULAR WTe= 1400797 GRAMS

KCAL

MOL

524095

0

o!

u
(HT—H

248349
2980.9
347648
397348
44708
496748
S4b4a7
5961.7
6457.7
695447
T4s1le6
T94d .6
844546
8941.6
9438.5
993545
10432,
10929.
11425,
11922
1¢slYa
17916,
13413,
13910.
14406,
14903,
15400,
15897,
16394,
16850,
17387.
17864
1830l
188784
19375
19871
20366
20865,
21362,
21859,
22355,
22852
23349,
2384be
24343,
248395,
25330,
25833,
26330,
26827,
27326,
27820.
28317,
28814,
29311,
29808,

0 o 0 0
AHT/T AST AGT AGT/T
CAL CAL KCAL  __CAL__
DEG MOL DEG MOL MOL DEG MUL
1747266 106410 464580 16249373
STANDARD THERMOUYNAMIC FUNCTIONS
v_ 0 J 9_,0 _U_, 0
(HyHg 1 /T St —(Gy=Hy) —tey—Hy /T
CAL . __CAL__ CAL __CAL__
CEG #MOLC GEG MOL HOL DEG™MGL
0.000 0000 0000 0000
4,970 214964 169%.4 16e 954
4e965 25e407 4068e4 20e442
4e9H7 ile391 bbb 7 Foay ¥4
44966 27e422 673646 224455
4e967T 264851 955343 234883
4,568 294960 12496, 244992
44968 30«865 15538, 254897
4,967 31630 18664, 26e 664
44967 324294 218624 274327
4,968 32,879 25121 27.912
4,968 33,402 284354 284435
Le 968 334876 31799 284908
44968 344308 35208, 294340
44567 344706 38660. 29739
4e968 35074 421496 30e107
4968 350417 45674, 30.44Y9
4968 35,737 49231 304769
44568 364039 52821 31.071
4,968 364323 56440, 31.356
44968 366591 60085, 3l.624
4,968 364846 63757, 31.878
44968 37.088 67453 324120
4968 374220 71175, 324302
4e568 374540 4917, 324575
40968 374752 18683, 324764
4968 374955 B246B. 324587
4.968 18.150 86274 334182
4,968 386337 90097 334369
44968 38e518 53940, 334550
40568 364692 $T801a 336724
4,968 3BeB60 101677, 33.892
4,968 39,023 105571 344055
44568 39,181 109482. 344213
44968 394334 113406, 344366
4,568 39,482 1173495, 344514
44568 394626 121304, 344658
44e568 35766 1252744 B4e 796
44968 39502 129250 Bbe 334
44568 40e035 133255, 354067
44568 40el64 137265, 3b4196
4e568 406290 14128%. 35432<
44968 406412 145321, 35, 444
4oY68 406532 149369, 354564
4,968 404649 153429, 35.681
4.968 40e763 157495 35.795
44968 404875 161582 354907
44968 40984 165674, 36.016
44968 414091 169779 364123
44968 416196 173895, 36ae 223
44968 414298 178017, 364330
44968 414398 182151 36+430
4a968 416497 1B6ZY9Ya 364529
44968 41593 190450. 36e 625
44968 414688 194616, 364720
4,968 414781 158790 364813
44968 414872 202972, 364904
4,568 414961 207161 364993
4,968 42.C49 211362. 37.081
4,968 424136 215575, 37.168
44568 424221 219793, 374253
44968 420504 224016, 3743306
L5




l .
TABLE 51
. MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN UNINEGATIVE ION (H-)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES
. GRAM MOLECULAR WT.= 1.00852 GRAMS
STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM THE ELEMENTS
[¢] [¢] 0 o] 0 [
: T ACP AHT AHT/T ASY AGT AGT/T
’ CAL KCAL CAL CAL KCAL CAL
. DEG K prg moL MOL  DEG MDC  DEG MOL “MGL ~ DEG moC
: 2984.15 ~3.4445 33,38 111,95 6069433 314587 10549433
' STANDARD THERMODYNAMIC FUNCTIONS
: 0 0_,.0 0_.0 0 00, _, 0.0
| T Cp (HT-HO) (HT Ho)/T ST (GT HO) (GT Ho)/T
DEG K ~oCAL__ cAL _CAL__ __CAL__ CAL __ AL __
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
: 04C0 0.000 0.000 0000 04000 04000 D4 000
k . 100.00 4,968 496,79 4,968 204586 1561.8 15.618
200.00 4,568 993,58 44968 244030 3812.3 19.062
298415 4,968 14B1,2 4,968 264013 627446 214045
300,00 44968 149044 4,968 264044 632248 214076
400,00 4,968 1987.2 4,968 274473 900241 224505
' 500400 44968 2483,.9 4,968 284582 11807, 23.614
6C0.00 4,968 298047 4.968 29487 la71c. 244515
700.00 44968 347745 4.968 306253 17700 254285
800,00 44968 3974.3 4.568 306917 2075%. 254949
90000 44968 447161 4968 31le502 23880 264534
1000.00 4,968 4967,.9 4,968 324025 27057 27.057
1100.C0 4,968 546447 4,968 324499 30284, 27+531
1200400 4,968 5961,.,5 4,968 324931 33556, 27963
1300400 4,968 6458.3 4,968 33.329 36865, 284361
; 1400.00 44568 6955,1 4,968 334697 40220 284729
1500.00 4,968 T451.8 4,968 344039 43607 294072
160G.00 4,968 794846 44,968 244360 47G27. 29e392
1700.00 4,968 B&445 .4 4,968 344661 50479 2945693
1800.C0 44968 894242 4,968 344545 53955, 25977
1900.00 4,968 9439.,0 4,968 354214 57467, 30.246
2000.00 4,968 9935.8 44,968 354469 61001. 300501
2100.00 44,968 10433, 44568 354711 64560 30e 743
2200400 44568 10929%. 44,968 354942 661435, 304974
. 2300.,00 4,968 11426, 4,968 360163 71745, 31.195
2400400 44968 11923, 4,568 266374 75375, 31406
2500.00 4,968 12420, 4,968 364577 79023, 314609
) 2600400 54568 12917 LoYblB 36772 82691, 314804
2/0La0U0 44968 13413, 4,568 366955 86377 314992
2800.00 4,568 13910, 44968 37140 90082 320172
2900.,00 44,968 14407, 4,968 37e314 93805 324347
3000400 44,968 14904, 4a%68 374483 97545, 324515
3100.,00 4,968 15400, 44968 374646 101301a 324678
3200.00 4,968 15897 44968 37804 105074 324836
3300400 44,968 16394, 44968 37956 10886« 32.588
3400,.,00 44568 16891, 4,968 386105 11266%. 334137
3500400 4,568 17388, LeG58 384249 116483. 33.281
360,00 4,968 17884, 4,968 384389 120315. 334421
370C.00 44968 18381. 4,968 2Be525 124160. 334557
3800.00 44968 18878 4,968 2Be657 128020 334689
3900.,00 4,968 19375, 4,968 38. 7806 131892, 33.818
4000.00 L9568 19872. 4,968 282912 135777, 334944
4100.00 4,968 20368, 44968 394035 139674. 344067
4200.00 44968 20865, 4,968 354154 143564, 344187
. 4300.00 44968 21362, 4,568 394271 147505 344303
44004,00 4e968 21859, 4,568 39386 151438, 344,418
4500.0C L4968 22356, 4,968 394497 155382 344929
4€00,00 4,568 22852, 44968 394606 159337, 344639
4700,00 4,968 23349, 44968 394713 163303. 344745
4800.00 4,968 23846, 4,968 39.818 167280. 344850
1 4900,00 4,968 24343, 4,968 394920 171267, 34,4952
50C0.00 4,968 24839, 4,968 406,021 175264, 354053
5103.00 44,968 25336. 4,968 406119 179271 354151
5200.00 La968 25833, 4,968 404215 183287. 354248
5300.,00 44,968 26330, 4,968 404310 187314 354342
5400.,00 4,968 26827, 4,968 40403 191345, 354435
55C0.00 4,966 27323 4.968 406494 195394, 354526
5600400 44968 27820 4,968 40584 199448, 354616
5700.00 4,968 28317, 4,968 404672 203511. 354704
5800400 4,968 28814, 44968 406758 2075624 354790
59060.00 4,968 29311, 4,968 40e843 211662 35,875
6000,00 4,968 29807, 4,968 404926 215751, 35.958
' b6
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TABLE 52
MOLAR THERMODYNAMIC PROPERTIES FOR IMIDUGEN (HN)
IDEAL GAS
DEG K=273415+7 DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 15.01467 GRAMS

STANDARD THERMODYNAMIC CHANGES OR_FORMATION FROM_THE ELEMENIS

7 acd N andsT as? a6? a6/t

bEG K _CAL KCAL AL CAL _ kAL caL
DEG MOL AoL DEG MOL DEG MOL MOL DEGRMOL
298.15 04039 80 268432 4805 777617 26048140

STANDARD THERMGDYNAMIC FUNCTIONS

T d S et B R R [ AT

bEG K < CAL__ caL _CAL . CAL AL _CAL__
BEG MOL MOL DEG MOL DEG MOL  MOL BEG MOT
0.00  0.0u0 0.000 0.000 04000 0.000 04000
100.00  6.961 679486 6,759  35.686  2B88.8 28.888
200,00  6.963 1376.0 6.880 404512 672643 33.631
298215  6.966 205946 6.50B  43.292 10848 36.384
300,00  6.966 20725 6.50B  43.335  10928. 362427
400.00  6.973 276923 £.923  45.340 153674 38.417
500.00  6.99% 346745 62935 454898 19981, 39.963
500200  7.041 4169.0 60948 4Bu177 247374 41.228
700200 70119 4876407 €e567 492268 295114 42.301
800.00  7.222 5553.6 52992 50.225 34586, 432233
500,00  7.343 6321.8 7.024  51.082  3965Z. 444058
100000  7.471 706244 7.062 514862  44B00. 442800
1106.00  7.601 781640 7.105  52.581  50023. 45.475
1200.00  7.7.7 858244 7.152  53.247  55314. 46.095
130C.0C 7,847 $361.1 7.201  53.871  60671. 464670
1400.00  7.960 101524 70251 54.456  66087. 47.205
1500.00  8.064 10953 70302 55.009  71561. 47,707
1600.00  8.161 11764. 7.353 55,533 77088. 48,180
1700.00  B.243  12585. 70403 564030  82666s 48.627
180000  8.331 13414, 7.452 564504 88293, 494052
1900.00  8.405 14251 7.500 564956  93966. 494456
2000400  B.474 150954 7.547  57.389 99684, 45542
2100.00  B.537 15945, 70593  57.804 105446, 504211
2200.0C 81596 1€802. 70637 584203 111244. 504506
2300460 B.65C  17664s 7.680  58.586 117084. 504906
2400.C0  B.700 18532, 7.722  58.555 122961, 51,234
2500,00  8.7<7 194044 70762 59.311 1c6874s 511550
2LC.tt parmd 2pzel. T.B0C  BO.&%% 134823, 51.R55
2700200 B.B32 211624 70638 59.988 1406054 52.150
2800.00  B.87C 22047+ 70874 6504310 1468204 52436
2900.00  £.906 22926, 7.909 604622 152867, 52,713
3000.00  8.941 23828. 70943 604924 158944. 520981
3100400 6.973 247244 7.676  61.215 lo5051s 530 24%
3300.00  9.004 256234 £.0C7  61.503 171187, 531496
3300.00  $.033  26525. §.036  61.781 1773524 53.743
3400400 274304 4068 624051 1835434 53.583
3500. 00 28337, 50056 62e314 1857624 S4.ils
3500408 29247, £.124 624570 1960064 Shulriet
370,00 50160. 8.151  62.820 202275, 540669
3800400 31075. 8.1768  63.064 208570. 54,837
3900. 00 31992, §.20%  63.303 214888, 55.100
406000 329124 ¢u22B  63.536 221220. 55.308
4100200 33835, 80252 634763 227595, 550511
4200450 34758, 1276 63.985 233983, 552710
4305050 35084, 4299 644204 24039Z. 55.905
4450w 38632, 5.321  64e417 246823 56.096
37542, 8.343  64.626 253275. 56.283
38474, B366  64s831 2597484 564467
29408, 2,385 266241, 564647
480967 40244, 8,405 272754 56.824
4909460 41282, 279287, 562997
5000400 %2221, 285839, 57,168
5100.00 43182, 292409. 57,335
5200200 42155, 2e8904. 57.500
5300.00 45043, 305605, 7.661
5.00.00 45996. 412231, 570320
3500430 469475, 5148872, nTe977
5600.00 47893, 325533, 550131
5700.00 48844. 4322164 Syl 282
5500400 69756, 338903, Saliss
5900400 28750, 445613, SeLs7p
6300, 00 F1786. 452325, £8.723
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DEG k=273.15+7 DEG C

298.15

T
DEG K

0.00
100.00
200.00
298.15
300400
400.00
500400
600.00
700.00
BOUL 00
900400

1000,00
1100400
1200.00
1300.,00
1400400
1500.00
160v.00
1700400
1800400
1900.00
2000.00
2100400
2200.00
2300.00
2400400
2500.00
2600,00
2700400
2800400
2900400
3000.00
3100400
3200400
3300.00
3400400
500400
360C.00
3700400
3800400
39900.00
4000400
4100400
4200400
4300600
4400400
4500.00
4600.00
4700400
4800.,00
4900,00
5000.,00
5100.00
5200.00
5300.00
5400400
5500.00
5600400
5700490
5800.00
5900, 00
6CC0.C0

TABLE 53
MOLAR THERMODYNAMIC PROPERTIES FOR NITRORYL (HNO)
IDEAL GAS
1 CAL=441840 JOULES
GRAM MOLECULAR WT.= 31.01407 GRAMS

0 0 0 0 0 0
al, aH; AHI/T as] 861 aGL/T
CAL __ KCAL CAL _ CAL__ KCAL CAL _
DEG™MOL MOL DEG ™ MOL DEG MOL MOL DEG MUL
-24157 23.8 798252 -104289 264859 9040851
STANDARD_ THERMODYNAMIC FUNCTIONS
0 0_,0 0_,0 0 0_,,0 o_,.0

% (Hy—Hy) (H=HQI /T ST (Gy-Hy) (G -Ha /T
__CAL__ CAL __CAL__ __CAL__ CAL __CAL _
DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL
0.000 0.000 0.000 04000 0.000 04000
7.949 794496 74950 434975 360245 364025
74995 1590.9 74955 494491 8307.2 414536
6e27% 238649 84006 52726 13333, 444719
B.287 240149 84006 524778 13432, 444772
8.788 3254,8 B.137 554227  18B83ba 47.090
94342 4161.8 84324 57e248 240624 484925
9.869 512147 Be536 584998 30277 500462
104344 6133,7 84762 £0e556 36255 514794
10.765 7189.6 Be987 614965 42382, 52978
114133 828446 94205 634255  4B645. 544050
11.453 941445 94415 64e445 55030, 554030
11.730 10573 94612 650550 61531, 554937
11.969 11759. 9.800 664581 68137, 564781
12.176 12966, 94974 67548  T4Bab. 574574
124355 14193, 10.138 684457  B1l646. 584319
12.510 15437, 104291 694315 B8535 594023
12,645 16695, 10e434 704126 95507, 594692
12.763 17965, 10568 70896 102559, 60329
124866 19247, 104693 714629 1090686, 604937
12,957 20538, 10.809 724327 116884, 61.516
13,037 21838, 10.919 724994 124151. 624075
13,107 23146, 11l.022 734631 131480, 624609
13,170 24460, 11.118 7442643 138875, 634125
13.226 25780, 11.209 76,830 146330. 634622
13,276 27105, 114294 754394 153842, 644101
3.321 284354 11.374 75.936 161406, 644562
13,362 29769 11a44G 764460 169028, £5,011
13,398 31106, 11e521 76e565 17665%. LEL 444
13,431 32448, 11.589 77453 184420, 654864
13,462 33793, 114653 774925 152189, 664272
13,489 35140, 11.713 78.381 200003, 664666
13,514 36491, 114771 784824 207863, 674053
134537 37843, 11.826 794254 215770 67428
13,558 35198, 11,878 79.671 223716, 67.793
13,577 40555, 11.928 80s076 231703. 684148
13,595 41614, 11.975 804469 239728. 684494
3,611 43274, 12.021 80.853 247797, 684832
13,627 44636, 12.064 Ble226 255900 69,162
13.641 46000, 12.105 B14590 264042, 694485
13.654 47365, 124145 8leS44 272217 69799
12,666 4B731. 12.183 B24290 280429 704107
13.677 50097, 124219 B2.628 288677, 70409
13,688 514654 124254 824957 296993, 704703
13.698 52835, 12.287 834279 309264 704992
13.7C7 54205, 12.319 83,595 313612, 714275
13,716 55576, 12.350 83.903 321986, T1e553
13,724 56948, 124380 844204 330389, 71.824
13,731 58321, 124409 844499 338823, 72.090
13,738 59695, 12.436 B447B9 347291, 724352
13,745 61069, 12.463 85,072 355783, 72.609
13.751 6244k, 12.489 854350 364305, 72861
13,757 63819, 12.513 85,622 372852, 73.108
13,763 65196, 12.538 85,889 3B81426. 734351
13,769 66572, 12.561 864152 390032, 734591
13.774 67949, 12.583 860409 398658, 73.826
13,778 69327, 124605 864662 407313, 744057
13,783 70704, 12.626 86910 4159904 744284
13,787 72083, 12.646 B74154 424692, 744507
13,791 73462, 2.666 87.394 433421, 74.728
13,795 T484 o 12.685 87.630 442173, Tbo 945
13,795 76221 12.704 87.862 450948, 754158
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TABLE 34
MOt AR THERMODYNAMIC PROPERTIES FOR NITROUS ACID Cis (HNUZ)
IDEAL GAS
T DEG K=273,15+7 DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe.= 47,01357 GRAMS

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM_THE ELEMENTS

0 0 o 0 0 0

7 acy BHy AHpT a5y 467 86T

DEG K ==sRE__ KCAL CAL CAL KCAL __CAL
DEG MOL mMoL DEG MOL DEG MOL MOL DEG MOL
29B.15 ~34159 -18,.64 —62.518 =-27.9010 -10427  =3444457

STANDARD THERMODYNAMIC FUNCTIQNS
o} 0_,0 0_,,0 0 0_,0 0_,,0

T Cp (Hy—Hg) (Hy=Hg /T St (Gy=Hy) (6=Hy 1 /T

EG K <=SAL - CAL __CAL__ CAL _ CAL _CAL__
DEG DEG MOL MDL DEG MOL DEG MOL MGL DEG™MOL-
0.00 0.000 04000 Ce000 04000 0000 0.000
100.00 B.027 194,96 7.950 494727 417747 41,777
200.00 9.238 1648,9 Be28Y 556592 9469,.5 474348
298415 10839 2634,9 84837 594583 15130. 50e 746
300,00 10,868 265449 84850 594650 15240, 504800
400400 12,274 381448 9.537 624976 21376, 534439
500,00 13,411 5100.7 1G.201 654842 27820. 55,640
500,00 144217 548847 10.814 684371 34534, 574536
700400 15,043 755846 704633 41485, 594264
800.00 154636 9493,5 724682 486526 604815
300,00 16.130 11082, 744553 56015, 624239
1000400 164547 12716, 124716 764275 63559, 634559
1100.00 16.904 14389, 134081 77865 71267, 64, 788
1200.00 17.212 16096. 134413 79354 79129, 654941
13¢C.00 174479 17831. 134716 80e742 87133, 67.026
1400400 174711 19590. 134993 B24046 95274, 684053
150000 17.914 213724 144248 83¢275 103540, 6%.027
1600400 18.092 23173, 144483 B4o.438 111928. 69,955
1700.00 18,246 24990, 144700 854539 120426, 70.839
1800400 18.388 26822, 14,4501 864586 129033, 714685
1900400 18,510 28667, 154088 §7.584 137742, 724496
2000.00 184619 30523, 15262 884536 146548, 73,274
2100.00 18,716 32390, 154424 B9e447 155447, 744023
2200.C0 184803 342664 15.576 90e319 164437, Tae 144
2300400 164881 36150, 15717 914157 173512 750449
2450,00 18.951 38042 15.851 914962 182668, 76e112
2500400 19.014 39941, 154576 924737 191902. 76e 761
2600400 19,072 41845, 164094 S3e484 201214 774390
2700400 194124 43755, ibells YueZ(4 Z10U557e 774555
2800.00 194171 45670. 164311 944901 220054 784591
2900400 19,214 47589, 16,410 954574 229577, 794164
3000400 19.253 49513, 16,504 964226 2391664 79.722
3100.00 19,289 51439, 164593 964858 248821, 804265
3200400 19.322 5336%. 164678 97.471 258538, 80.793
3300.00 19.352 55303, 16759 98.066 268315, 81.308
3400400 154380 57240. 164335 FBebut 278150 81s809
2500.00 15.406 59179 164908 994207 288046, 826299
3500.00 194430 £1121. 1645786 994754 297993, 824776
3700,00 194452 630654 174045 100429 307993, 83,241
3800.00 15472 65012, 17.108 100480 318047 834697
3500.00 19,452 66960, 17.169 10le31 328153, 844142
4000, 00 19,509 68510, 17.227 10180 338310. 844578
4100,00 19.526 70861 17.283 10229 348515, 85004
4200,00 19,541 72815, 174337 102.76 358768, 85.421
4300.00 19,556 74770 17.388 103.22 369066, 85,829
4400400 194569 76726 174438 103.67 379412, 866230
4500, 00 19,582 786844 17,485 104411 389801, B6e 622
4600, 00 194594 BO6434 174531 10454  400231. 87007
4700.00 19.605 82603, 17575 10496  410708. 874385
4800400 19.615 84564, 17617 10537 421225, 874755
4900, 00 19.626 865264 174658 105478 431780 884118
5000.00 19,635 BB4BY. 17698 106417 ~ 442380. 884476
5100.00 19,644 90452 17.736 106456 453017, 884827
5200.00 194652 92417, 17.773 106494 463690, 894171
5300400 19,660 94383, 17.808 10732 4744054 8%4510
5400400 19.668 96349, 17.842 107.69 485153, B9eB43
5500,00 194675 58317, 174876 108405 495939, 904171
5600.00 19.682 100285, 17.508 108440 506764, 904494
5700,00 19.688 102253. 17.939 108475 517620 90810
5800.C0 19.694 104222, 17.969 109409 528515, 91.123
5900400 19.700 106192, 17.999 109443 539443, 91e431
6000400 15.706 108163, 18.027 105476 5504004 91.733

ko
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TABLE 55

MOLAR THERMODYNAMIC PROPERTIES FOR NITROUS ACID TRANS (HNO,}

T DEG K=273.15+4T DEG C

2
IDEAL GAS

1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 4701357 GRAMS

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM_THE ELEMENTS

T
DEG K

298.15

T
DEG K

Ce00
100.00
200.00
298415
3006.00
400400
500.00
606,00
700600
800.00
¢00.00

1000.00
1100.00
1200.00
1300.00
1400.0C
1500400
1600.00
1700.00
1800.,00
1900.00
2000.00
2100.00
2200.00
2300.00
2400400
2500.00
2600400
2760400
2800.00
290C.20
3000.00
3100.00
3200.00
3300.00
3400400
3500.00
3600,00
2700400
3800.900
3%00.00
400C.00
4100.,00
4200.00
4300.00
4400600
4500,00
4600400
. 4700400
4800.00
4900.,00
5000.00
51C00.00
5206400
5300.00
5400.00
5500.00
5600.00
5700.00
580L.00
5900400
6000.00

5} 0 0 ] 0 0
&g BOHT aH/T 4887 34 aG/T
__CAL __ KCAL CAL CAL KCAL _LCAL
DEG MOL MOU DEG MOL DEG MOL MoL DEG ™ MOL
-2.947 ~19.15 ~644229 -274946 -10.82 —36.2902

STANDARD _THERMQDYNAMIC FUNCTIONS
o} 0.0 0_.0 0 0_, 0 0_,0

o (Hy=Hy) {Hy=Hg 1 /T Sy (Gy=Hp) {Gy=Hy 1 /T
_CAL__ CAL __CAL CAL__ CAL __CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
0.C00 C+C00 04000 04000 0000 00000
8,027 794496 7.950 494614 416644 414664
$.328 165149 84260 554501 944843 47,242
104999 265049 8.891 594543 151024 504652
11,028 2670.9 B.503 59611 15212, 504708
12434 3846,.8 94617 624984 21347, 534367
13,542 5147.7 10295 654883 27794, 55,587
144413 654747 10.913 6B8e432 34511, 57.519
15109 BD24 6 114464 704708  4l14Tle 594245
15.676 6565.,5 114957 724763  4B645. 60.806
164148 11157, 124397 Toa638 56017 626241
164549 12792. 12.792 764361 63569, 634569
164894 144654 134150 774955 71285 644805
17,192 16169, 134474 794438 79156 654964
17,453 17902, 13,771 80eB25 B7170. 67054
17.681 19659, 144042 824127 95319 6B8.085
17.881 21438, 144292 B3.353 103591. 694061
18.C58 23235, 14,522 84,513 111986, 69,991
18,214 25049, 14,735 85,613 120493, 70.878
18,353 26877, 144931 B64658 129107. 71.726
18,476 28719, 15,115 874654 137823, 724539
18.586 30571, 15.286 BBe604 1466364 734318
18,684 32435, 154445 BS.514 155543. T4.068
18,772 34308, 154595 90384 164538. T4a190
18.851 36189. 15,734 914220 173618 754 486
184922 38078. 15.866 182780, 764159
18.986 29973, 15,989 192023, 164809
19,045 41875 164106 201340, T7e433
194098 43782, 164215 £1012Ye (64040
194146 45695 16,320 220191. 784640
19,190 47612, 16.418 229722, 79214
194230 49533, 16,511 239317, 19.772
194267 51657, 164599 964914 2489764 80.315
19.301 53386, 164683 97526 258697, 800843
19.333 55317, 164763 9B8e121 2Z68B4BZa Ble358
164361 57252 16,839 9Be698 278321. 51.859
19.388 59190 16,911 994260 2882204 82,349
19,413 611304 16,981 95,807 298175, 82826
194435 63072, 174046 10034 308182 834293
194457 65017, 174110 10086 318240. 834747
15,476 66964, 17.170 101436 328352, 84,193
19.495 68513, 17.228 10186 3385156 B4e629
19.512 70862, 17.284 1024 34 348723, 85,054
19.528 72814, 174337 102481 358583, 85,472
19.543 747684 17.388 103427 369283, 854880
194557 767234 17437 103472 379635, B6. 281
19.570 78679, 174484 104416 3900264 864673
15,583 80637, 17,530 104459 400467 87.058
19.594 82596, 174574 105601 4109454 874435
154605 84556, 174616 105.42 421469, 87.806
19.616 86517, 174656 105.83 432029, 88,169
19,625 88479, 17.696 106422 442630, 884526
194635 90441 17734 106461 453273, BB8+877
194643 92405, 17,770 10699 463956, 89,222
19.651 54370, 17.806 10737 474673, B9.561
194659 $6336, 17.840 107.73 485425, 89.894
19.667 98302, 17.873 10B.09 496218, 90,221
19.674 100269, 17.905 108445 507043 90e543
19.680 102237, 17,936 108480 517909, 90861
19.687 104206 17,967 109« 14 528804 91,173
19,693 106175, 17.996 109448 539737, 9le481
19,699 108145, 18,024 105.81 550700 91,783
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TABLE 56
MOLAR THERMODYNAMIC PROPERTIES FOR NITRIC ACID (HNOB)
IDEAL GAS
T DEG K=273.15+7 DEG C 1 CAL=441840 JOULES

T
DEG K

298415

1
DEG K

Ge 0O
100400
200.00
298415
300.C0
400400
500400
600400
700.00
800400
900400

1000400
11C0400
1200400
1300.,00
1400400
1500400
1600.00
1700400
1800400
1900.00
20004C0
2120.,00
2200400

3200400
230700
246350.00
3500400
3600400
3700400
38U0.00
3500400
4000400
4100400
4200400
4300400
440C.00
4500400
460000
4700400
4800400
4900,00
5000400
5100400
5200400
5300400
5400400
5500400
5600400
5700.,00
5800,00
5900400
€000.00

GRAM MOLECULAR WTe= 63401297 GRAMS

acd ar’d ands as? 269 acd/1
__CAL__ KCAL caL caL KCAL  __CAL__
DEG MOL MOL  DEG MoL BEG MOL MOL  DEG MOL
- 4,709 -32.28  -108.2671 -484357 -17.87 -59.9359
STANDARD_THERMODYNAMIC FUNCTIONS
0 o_.0 0_0 0 0_.0, _ 0.0
a (Hy-Hg)  (H-kQy/T s? (9-10)  —c6§-n3 /7
_CAL __ CAL __CAL__ _.CAL__ CAL LCAL__
BEG #OL MOL DEG MOL  DEG MOL  MOL BEG oL
04000 0.000 04000 04000 0.000 04000
8.107 796496 7.970 53,000 450341 45,031
162109 1691.9 84460 59,126  10133. 50.666
12,747 2814.9 Go44l 63,660 16165, 54,218
12,794 2838.9 $.463 634739 16283, 544,276
15,102 4237.8 104594 674767 228614 57.15¢2
16,929 5842,7 114685 714321  29818. 594636
164347 760946 12.683 744539 37114, 61.857
19,450 950145 134574 774454 447164 63881
20.324 11492. 142366 804110 52596, 654744
21,030 13561. 15,068 824546  60730. 674478
21.612 15694, 154654 844793 65099, 694099
22,097 17880. 164255 864676  77683. 704621
220507 20111. 164759 884617 86469, 72.057
22.857 22380, 17.215 904632 95442, 734417
23,158 24681, 172629 924337 1045924 744708
232418 270104 18406 932944 113907. 75. 938
22645 29364, 18.352 95.463 123376, 77,111
23.842 31737. 184669 964903 1329964 784234
244016 34130, 184961 984271 1427584 792310
244169 36540, 192232 994573 152649, 804341
244305 38964, 194482  100.82 1626704 81.335
24,425 41401. 19.715  102.00 172809. 824290
240533 43849. 19.931  103.14 1830684 83.213
24,629 46307 204133 104424 193438 84103
24.715 48774, 20.322  105.29  203915. 84,964
242792 51249, 200500 106430 2144954 85,798
242862 53732, 20.666  107.27 225171. 86,604
244926 562214 204823  108.2) 235947, 87.388
24,983 587174 20.970 109412 2468154 884148
25,036 612164 21.110 110400 2577694 58.Bub
25.084 63724. 210241 110485 268813, 594604
25,128 66235. 212366 111467  279937. 904302
25.168 687504 21.484 112447 291146, 90.983
25.205 71268. 21.596 113424  302431. 91,646
25.239 73790. 21.703  114.00 313794, 92,292
25.270  76315. 21.806 114473  325230. 92.923
25,2739 78844, 212601 115.64  336737. 93.538
252326 81375. 214993 116413 348318, 944140
25,351 83509, 22.081  116.81  359962. 94e727
25.374 86446, 320166 117.47 3716764 952302
25,396 88984, 22.246 118411  3683457. 954864
25,416 91524. 22.323 118474 5952906, J6ehls
£l434 94067. 22.397 119435  407203. 964953
254452 96611. 22.468 115.95 4191704 97.481
25.468 $5157. 22.536 120453 431192, 97.998
25.484 101705, 22.601  121.11 443276, 984506
25.498  104254. 22664 121.67  455414. 99.003
25.512  106805. 22.724  122.21  467605. 994490
25.525  109357. 22.783  122.75  479857. 99.970
25,537 111509. 22.839  123.28 492157, 100444
25.548 1144634 22.893 123479  504511. 100490
25.559  117018. 22.945 124430 516916a 101436
25.569 119575, 222995  124.80 929373, 101.80
25.579  122132. 23,066 129428 541877 102424
25.588  124691. 23.091  125.76  554u28. 102467
25.596  127250. 23,136 126423  567030. 103.10
5,606  129810. 23,160 126.69  579675. 103.51
25.612 132370, 23.223 127415 592365, 103.92
5.620 134932, 23.264  127.59  505105. 104433
25.627 137494, 23.306 128403 617886, 104473
25.633  140057. 23.343  12B.46  630706. 105412
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TABLE 57

MOLAR THERMODYNAMIC PROPERTIES FOR HYDRUXYL (HO)

T DEG K=273.15+T DEG C

GRAM MOLECULAR WT.z 17.00737 GRAMS

IDEAL GAS

1 CAL=4.1840 JOULES

S_ON_FORMATION_FRUM_THE_ELEMENIS

T
DEG K

298415

28060.09
2500.00
3N00.,00
3100.00
3206409
3300.C0
34CLl00
3550400
3505%.00
3720.0C
3800.C0
3900.00
4300.00
4100450
4200.00
4300400
4400400
4500600
4600400
470000
4820400
4900400
5000400
5100400
2200405
5300.00
5400400
3500600
5600400
5700.00
5800400
595C 00
600000

0
&0p

CAL

Oe184

9.3C1
Se316
Ye320
9.344
Y4358
Se372
S.386

0
AH/T
__CAL__
DEG MOL

31.225

0
AST

DEG MOC

3.776

7195
7.186
7.186
7.196
74213
Te236
Ta264
74296
74331
7.368
7405
Teblets
7482
Te521
Te55%
7596
7633
Te669
7.705
74739
T4772
7.805
74837
7.868
7.698
7.927
74955
7.583
B.009
B4035
8,061
8.085
£.109
8,133
84155
84177
8.199
8,220
Ye241
84261
84280
84299
8.218
Ba236
Be254
Ba372
Be3B9
84405
Bet22
84438
Bat50
Beib9
B.484
8499

52

04000
354725
40.984
43,880
434924
454973
474550
484836
49.926
504876
514723
524490
534194
534846
54,455
554026
554565
564076
56562
574024
57e467
57.890
584295
58468%
594061
596423
594772
04109
606435
604751
614057
6€1e354
bleba3
61e923
624196
62461
624720
524972
63,218
634458
634692
£3.921
b4elad
640363
644578
644787
644993
(54194
654392
65585
654775
656962
66e 105
664325
66302
66,675
€6e846
67014
67176
67342
67502
67660

0
267
KCAL
MOL

8.18

0« 000
2B47.6
6715,9

10891,
10972,
15472,
20151.
24972,
¢991c.
34953,
400844
45295,
50579,
55932,
61347,
66822.
72351,
77934,
83566,
89245,
94970,
100738,
106547,
112397,
118284,
124208,
130166,
136162.
142190,
148249,
154340,
160460.
156610
1727838,
178994,
185227,
191486,
197771,
204081,
210414,
216772,
223153,
229556,
235981.
242420
248697,
255386,
261895,
268425,
274973,
281542,
288128,
294734,
301357,
307999
314657,
321334,
328027,
334736,
3461462,
348205,
354963,

0
AGI/T
__CAL
DEG MOL

274435

0.000
2844706
33,579
366527
364573
384679
404302
414620
424731
434691
44,537
454295
454981
46.610
474190
474730
484234
484709
49.156
49.581
49,984
500369
504737
51.089
514428
514753
52.067
524370
524663
524946
53,221
53,487
534745
53,996
544241
D4eu7Y
544710
544936
554157
55,372
55.583
55,788
554989
564186
26375
56.567
IR §-73
564934
57¢11¢
57.286
57e457
57.626
57.791
574953
584113
584270
S5B8e 44
584576
584726
5B8.873
5%.018
59.160
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TABLE 58

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROXYL UNIPOSITIVE ION tHo®y

T DEG K=273.15+T DEG C

1 GRAM MOLECULAR WTe= 17.00682 GRAMS

IDEAL GAS

1 CAL=6,1

840 JOULES

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM_THE ELEMENTS

T
DEG K

298.15

T
DEG K

0.00
100.00
200400
298.15
300400
400,00
500,00
§00.00
700400
800,00
900400

1000.00

110000

1200400

1300.00

1400400

1500400

1600400

1700400

1800,00

1900,00

2000400

2100.00

2200.00

2300.00

2400400

2500.00

2600.00

2700400

2800400

2900400

3000400

3100.00

3200400

3300.00

3400400

3500.00

3600400

3700400

3800.00

3900400

4000.00

4100.00

4200400

4300400

4400.00

4500400

4600400

4700.00

4800400

4900400

5000,00

5100.00

5200,00

5300,00

5400,00

5500400

5600400

5700400

5800,00

5900,00

6000400

0
aly

CAL
BEG MOL

44954

o
Cp

CAL
DEG ROL

04000
64962
6.965
64969
64965
60982
7.020
7095
7204
72337
TatBO
Ta625
Te 165
7897
Ba019
Be131
8,233
Be326
Be#l0
Be4aB7
Be557

0
AHT

KCAL
MOL

317.5

STANDARD THERMODYNAMIC FUNCTIONS

0
AHT/T

CAL
DEG MOL

106.489

0
AST

8540

o_ 0
{Hy=Hg )

CAL
MoT

0.000
679.83
137641
2059.9
2072.8
277062
347040
4175.4
489041
5617.0
635747
711340
788246
866548
9461e7
1026%.
j1088.
11916,
12752,
13597,
14450,
15308.
16174
17044,
17920.
18801.
19686,
20576
21470,
22367,
23267,
24171
25079.
25989,
26902,
27818
28736.
29657,
30581.
31507
32435.
33365,
34298.
35233,
36170.
37109.
38049.
38992,
39937,
40884,
41832,
42783,
43735,
44689,
45645,
46602,
47561,
48522,
49485,
50449,
51415,
52383.

o_.0

(HT‘HO)/T

CAL
DEG ROL

04000
6.798
6881
6+909
64909
6.926
64940
64959
64986
74021
7064
7.113
7.166
Te221
T«278
74335
7392
Telttt?
74501
Te554
74605
74654
7702
TeT67
Te791
74834
7.875

53

67852
684015

312.252

~(69-H
CAL
MOL

0.000
2925.0
67988

10956.
11037,
15512,
20164,
24956,
29868,
34883,
39990.
45180.
50446
55783,
©611B6a
66651
721744
71752,
83381
89061,
94787,
1005594
106373.
112229
118125,
12405%.
130029
136036
142076,
148150,
154255,
160392,
166559.
172756,
178981,
185233,
191513,
157819
204150,
210507,
216888,
223292,
229720.
236171,
242644,
249139,
2556554
262152,
268750
275328,
2819254
288542,
295178,
301833,
308506.
315197,
321906,
328632,
335376,
342136,
348913,
355700,

10447298

0_,0
—(Gp=H /T
_CAL _
DEG™MOLC

04000
294250
33.994
364747
364790
38.780
40327
414594
424669
434604
4444833
454180
454860
464486
474066
47,608
484116
484595
494048
49,478
49,888
504279
50654
51e013
514359
51e691
52.012
SZ2e321
5240621
524911
53.192
53,464
534729
534986
544237
544480
544718
544950
554,176
554396
554612
554,823
564029
564231
564429
564622
564812
564998
574181
57360
57536
57706
57.878
584045
584209
584370
584528
58.684
58+.838
584989
594138
59.284
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TABLE 59

MOLAR THERMODYNAMIC. PROPERTIES FOR HYDROXYL UNINEGATIVE (HO ™)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WTe= 1700792 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM THE ELEMENTS

T ac aHd anl/T as? 262 acdst
I KCAL  __CAL . __CAL__ KCAL AL
BEG_MOL MOL  DEG WOL  DEG MOL WOL ~ DEG WOL

298,15  -4.986 -33.67  -112.9297 - 3.864  ~—33,247 -111,5104

STANDARD THERMODYNAMIC FUNCTIONS

T I R T VAN SR 2 ~(63-HQy /T

bEG K ~oSAL caL CcAL . _CAL__ CAL _cAL__

BEC MOL MOL DEC WOL  DEGC WOL  MGL BEG MOL

0.00 0,000 04000 04000 04000 0.000 0000
100.00  6.961 677467 62777  33.623 26846 26,846
200.60  6.962 137348 6.869  3B.448  6315.8 31,579
296.15  6.965 205743 6.500  41.226  10235. 34,328
300,00  6.965 207041 6.900  41.272 10311, 34,371
400,00  6.969 2766.8 82917  43.276 145543, 364359
500.00 6.978 3464 ,0 6.928 444831 18952, 37.903
§00.00  7.002 416225 6.938 464105 235004 35,167
700200 74047 486521 62950  47.185  2B166. 40,238
800200  7.116 557301 6.966  48.133 32933, 41,167
900.00 7204 628920 6.985  48.976  37790. 41,989
1000.00  7.306 701446 79014 49.740 42726 424726
1100.0C  7.415 7504 7:046  50.442 47736, 430396
1200200  7.527 849745 7.081 51,092  52813. 44,011
1300.00  7.638 925547 72120 51.695 57953, 442579
1400200  T.745  10025. 7.161  52.269  63151. 45,108
1500.00  7.848  10805. 7.203  52.807  6B8405. 454604
1600.00  7T.944 11594 7.246  53.316 7371z, 464070
1700200  8.034 123934 7:250  53.801 19066 46v510
1800.00  8.118 13201, 79334 54e262  B44Tla 46e 928
1900.00 8,195  14017. 70377 54.703  89919. 47,326
2000.00  B.267 14840, 79420  55.125 95411, 47.706
2100000  B.334  15670. 71462 554530 100944s 484069
2200.00  B.396  16506. 72503 55.919 106517. 4B.417
2300200  B.453 173494 72543 56.294 112127. 482751
2400.00  B.506 18197, 7:582 564655 117775, 492073
2500.00  B.555 19050 70620  57.003 123456. 49.383
2600.00  B.60L 19908, 79657 o7.34p 129175. 490683
270C.2C Bel4s 2077C. Tel92 5740665 124525, 43,572
2800.00  8.685 216364 7:727  57.980 140708. 50253
2900.00  8.722  22507. 70761 58..86 146521. 504525
5060.00  8.758  23381. 70796  B58.582 152365. 50.788
3100.06  8.791  24258. 7.625  58.870 158237. 51, Das
3200.00  8.823  25139. 7085  59.149 164l3b. 1. 293
3300.00  8.853 26023, 70886  59.421 170067, 51.535
3400.00  8.881  26910. 70515 59.686 176022. 51,771
3500.00  B.908 277994 79943 59.944 182004 522001
3600.00  B.934 28691, 70870 60.195 168011s 50225
3700.00  8.958 29586 70396 604440 194047 S3ekan
3800.00  8.982  30483. 8.022 504679 2000984 52.657
3900.00  9.004  31382. B.047  60.913 206175, 5718606
4000200  9.026  32284. 52071  6l.lal <12261. 532070
4100.00  9.047  33187. 82094  61.364 218606 53.270
4200.00  9.067 34093, 8.117 614582 224554, 53.465
4300.00  9.086  35001. 82140  61.796 230723. 531656
4400.00  9.105  35910. 8e161 624005 236913, 530844
4500.00  3.123 36821, 80183 62.210 243123. 54,027
4600.00  9.140  37735. 8.203  62.411 249355, 54,208
4700.00  9.157 38650, Be223 62607 2556054 S4s5384
4800.00  9.174 395664 B.243 624800 2618764 544557
4500.00  9.190 40484, Bo262 624990 2681654 4. 728
5000200 94206  41404. Bo2Bl 634176 2744Tha 54895
5100.00  9.221 423264 Be299  63.358 2BOBOO. 55,059
5200.00  9.236 43248 8.317 634537 287145, 55.220
5300.00  9.251 44173 .33  6£3.713 2935084 351379
5400.00  9.266  45099. §.352  63.836 299888. 55,535
5500.00 94280 460264 82368 644057 306285 55,688
5600.00  9.29% 46955, 82385  64.224 312699, 55,839
5700.00  9.307  47885. Ba40l 64388 319130. 55,986
5800.00  9.321  4B816. 82417 644550 325577. 564134
5900.00 94334 49749. B.432 644710 332040. 56,278
6000200  9.347  50683. Bou4T  64.B67 338518 56.420
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TABLE 60
' MOLAR THERMCDYNAMIC PROPERTIES FOR HYDROPEROXYL (HO,!
IDEAL GAS
T DEG K=273.15+7 DEG C 1 CAL=4,1R40 JOULES
. GRAM MOLECULAR WT.= 33.00677 GRAMS
STANDARD THERMOUYNAMIC CHANGES ON FORMATIUN FRUM THE tLEMENTS
) 0 0 o 0 0
T acg Ay BHIN as{ 2864 aGY/T
CAL KCAL CAL CAL KCAL CAL
DEG K prg ROL “MOC DEG ROC DEG ADL “ROL DEG MOL
298415 ~2.183 5e 16477 ~10.2250 8,049 2649958
' STANDARD THERMUDYNAMIC FUNCTIUNS
o} 0,0 0_,0 o 0_,0 0_,0
T oY (Hy=Hg) (Hy=Hg1 /T sy ~(Gy=Hp)  —tGp—H 1 /T
DEG K =SBk __ CAL L_CAL 0 __CAL__ CAL __CAL __
DEG MOL MOL DEG MOL  TEG MOL MoL DEG mMDL
' 0.00 04000 0.000 04000 04000 04000 0.000
100,00 7,949 794,86 7.945 45,616 376647 37,667
200400 B.003 1591,1 74955 514133 8635.4 43,177
298415 B.337 2390.3 84017 54,380 13823, 464362
300400 8.347 240548 84019 544431 13924, 464412
400400 84907 32677 8.169 56.907 15495, 484738
500400 9.479 4187.4 84375 58,957 25291 504582
600400 9.979 516049 84602 60,730 31277, 524129
700400 104405 6180.7 84830 624302 37430, 53,472
800,00  10.769 7239.9 94050 63.715 43732, 5644665
900.00 11.086 8333,0 94259 65,002 5016%. 554 T44
1000.00 11,365 9455,8 Y.456 66.185 56729, 564729
1100.00  11.612 10605, 94641 674280 63403, 57,639
1200400  11.839 11777, 9,814 684300 70183, 584486
1300.00 12.024 12970, 94977 694255 77061 594278
1400,00 12,196 14181. 104129 70.152 84032, 604023
150000 12,349 15409. 104272 704999  91090. 60,727
1600400  12.485 16651, 104407 71.801  $8230. 614394
1700.00  12.606 179054 104532 72.561 105449, 624029
1800.00 12,713 19171, 104651 73,285 112741, 624 634
1900.00  12.809 20647, 104762 73,975 120105. 63,213
2000.00  12.895 21733, 104866 The634 127535, 63,768
2100.00  12.972 23026, 104965 754265 135030, 644300
2200400 13,0641 26327, 114058 754870 142587, 644812
2300.00 13.103 25634, 114145 764451 150204 654306
2400.00 13,159 26947, 11.228 77.010 157877, 65, 782
2500400 134210 28266, 114306 774548 165605, b6 242
2500,00 13,204 20589, 11,380 7R.0A7 173386, 664687
2700,00 13,298 30917, 114451 784568 181218. 674118
2800400 13,336 32248, 114517 79.053 189099 674535
2900.00 13,371 33584, 11.581 794521 197028, 67941
3000.00  13.402 34922, 1140641 794975 205003 684 334
. 310000  13.432 362644 114696 804415 21302 684717
3200.00 13,458 37609, 11ei93 BUeB4Z Z21UB3 6540865
3300.00  13.483 38956, 11.805 814256 229190 69,452
3400.00 134506 40305, 114854 81.659 237336, 694805
3500.00 13,527 41657, 114902 82,051 245522, 704149
3600.00 13,546 43011, 114947 B2.432 253746, 70,485
3700.00 13,565 44366, 11.991 82,804 2620084 70.813
3800.00  13.581 45723, 124032 83,166 270307, 71.133
3900.00 134597 47082, 12.072 83,519 278641, T1.446
40C0.00 134612 48443, 12.111 83,863 287010 714752
4100400 13.625 49805, 124147 64.199 255413, 72.052
4200.C0  13.638 51168, 124183 844525 303850 724345
4300400 134650 52532, 124217 844849 312319, 724632
46400400 134661 53898, 124249 85,163 320819, 724913
4500400 13.671 55264, 12,261 B5.470 329351, 73,189
4600.00  13.681 56632, 12.311 85,771 237913, 734459
4700400  13.5690 58001, 124361 864065 2346505, 73.724
4800.00 13,699 59370, 124369 864353 355126, 73,985
4900,00 13,707 60740, 124396 86.636 363775, 744240
. 5000,00 13,715 62111, 12,422 B6.913 372453, T4, 491
5100,00 13,722 63483, 12,448 87.185 381158, T4l 737
5200400 13472 648564 124472 87.451 389890, 14,979
5300400 13,736 66229, 120496 874713 398648, 75,217
5400.00 13,742 67603, 124519 874969 407432, 754450
. 5500400 13,748 66977, 124541 884222 416241 754680
5600400 134753 70353, 124563 BB 46Y 425076, 754906
570C.00 13,759 71728. 124584 884713 433935, 764129
5800.00 12,764 73104, 124604 88.952 442818, 764348
5900,00 13,768 76481, 124624 89.188 451726, 764564
6000.00 13,773 75858, 124643 89.419 460656, 764776




TABLE 61

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS MONOHYDRIDE

T DEG K=273.15+T DEG C

298.15

T
DEG K

0.00
100.00
200400
298e15
300.00
400400
500400
600.00
700400
800.20
900.00

1000400
1100.00
1200400
1300400
1400400
1500.00
1600400
1700.00
1800.00
1900.00
2000.00
2100.00
2200.00
2300.00
2400400
2500400
260000
2700400
2800400
2900.00
30C0,.00
3100.00
3260.00
3300400
3400,00
3500.00
3600.00
3700.00
3800.00
3900400
4000400
4100400
4200400
4300400
4400400
4500.00
4600400
4700400
4800400
4900400
5000400
5100.00
5200.00
5300.,00
5400.00
5500400
5600400
570000
5800400
5900400
6000.00

-0.198

DEG MOL

0. 000
6956
66971
7056
74100
7355
7.636
7.885
8.088
Ba249
Be376
B 76
B8.557
Be623
Be678
Ba723
B.762
84794
8.823
B.B848
BeBT0
84889
8.907
84923
84938
BeS551
8,964
5e975
8.986
84996
$.206
S40U15
Ga024
94032
Gelbl
9.048
94556
Y63
G407C
9.077
9084
94090
Ge097
9.103
9109
96116
F.122
9127
9133
94133
Fel45
9.150
Se156
Se161
96167
94172
9.178
9183
9.188
9.194
9199
94204

GRAM MOLECULAR WTa=

5942

IDEAL GAS

3198177 GRAMS

(HP)

1 CAL=441840 JOULES

0 o}
L/ T AST
CAL CAL
DEG MOL DEG MOL
198,556 294840

51.463

STANDARD THERMODYNAMIC FUNCTIONS

u_, 0
(HT Ho)

MOL

0.000
694497
139049
2079.9
209249
281449
356448
4340.8
513947
595747
678847
763146
8LB3 .6
9342,.5
10207,
11077,
11951,
128259,
13710,
14594,
15479,
16367,
17257
18149,
19042,
19936
20832
ii72v.
22627
23526
24426,
25327,
26229
27132,
ZbU36.
28940,
29845,
30750,
31657
32564,
33473,
34381,
35291,
36201
37111.
38023.
38534,
39847,
40760
41673,
42586
43502
44418,
45334,
462504
47167,
48084,
49003.
49921,
50839,
51755,
52679

G_,.0

(HI=HJ1/T

T0

56

0

Sy

DEG MUL

0«000
42810
474633
S0e434
50478
526553
544225
554640
564871
57962
586901
5904829
60e641
614389
624081
6le726
634329
534896
b4et30
644935
65414
654869
664303
664718
674115
67496
674861
654213
6Re552
684879
694195
694500
694796
704082
TUe 300
70630
704892
7lels7
71e396
Tleb38
Tieb74
724104
724328
724548
724762
72971
734176
73377
73573
73765
734954
744139
744320
Tue498
Tae672
744844
754012
754178
75340
754500
75657
754812

00

(GT Ho
CAL
MoL

}

0.000
358640
813546

12957

13051.

18206,

23548,

29043,

34670

40412

462568

52197

58221.

64324,

70498

76739

83042,

8940%a

95820
102288,
108807,
115370
121978,
128630,
135322,
142053
1488204
155624,
162462,
169334,
176238
i83172.
190137,
197132,
Zy4ldu,
211204,
218279,
225380,
232509
239662,
246837,
254036,
261255,
268502,
275767,
283051,
290259,
29768%.
305035.
312401,
319788,
327195
334616,
342057,
349513,
356992,
364484,
371996.
379519.
387062,
394616,
4021G4.

0
AGT/T
__CAL__
DEG MUL

172.6069

DEG MOL

04000
354860
404678
434458
434502
454516
476056
484406
494529
50e515
51,4398
524197
526929
53.603
544229
S4e8l>
554361
554877
55365
564827
57267
574685
584085
5B 468
584835
59189
594528
294800
60.171
604476
60e772
©1a057
614335
614,604
©le805
624119
5243552
624600
624840
63069
636292
634509
63721
634929
644132
644330
bl 524
644715
644501
654083
654263
654439
69611
65+ 780
654 346
664110
664270
66e428
666582
660735
Gbe 8B4
67032




TABLE 62

MOLAR THERMODYNAMIC PROPERTIES FUR SULFUR MUNUHYDRILE (HS)

T DEG K=273.15+7 DEG C

DEG K

298415

V00
100,00
200400
298415
300600
400400
500400
600400
700400
80000
900400
1000.00
1100.00
1200.00
1300400
1400400
1500.900
1600400
1700.00
1800.00
1900.00
2000400
2100400
2200.00
2300.00
2400.00
2500400
2600400
27¢0.00
2800.,00
2500.C0
3000400
3100.00
3200600
3300400
3400420
35C0.00
3600.00C
3700.00
3800.00
3900.00
4000.00
4100.00
4200400
4300400
4400400
4500400
4600400
4700400
4800400
4900.00
5000.00
5100.00
5200400
5300.00
5400600
550000
5600.00
5700.00
5800.,0C
5900.00

CAL _
BEGMOL

~1.119

00000
74169
7¢770
7.728
TeT24
7563
TedT0
Tetb3
7521
74618
Te 734
74855
76973
8.084
Be1B7
8.281
84367
Bellrts
Be514
Be D77
Be635
Be687
Ba735
84780
84820
9092
8.893
BeaG26
8,087
8986
9.013
94039
Gasb3
GeUB6
J.108
$.130
94150
94170
9.189
94207
94225
Ge242
5259
Ge275
9.291
96306
9e321
94336
94351
94365
94379
G392
90407
9.420
9,431
Qe&4
Sel56
Yeu10
GeuB1
94490
94504

GRAM MOLECULAR WTa= 33.07197 GRAMS

IDEAL GAS

1 CAL=4,1B840 JOULES

HANGES _ON_FURMATIUN_ FRUM_THE ELEMENIS

0
At

KCAL
MOL

34410

STANDARD THERMOUYNAMIC_FUNCTIONS

o] 0

AHT/T AST

CAL . CAL
DEG™MOL DEG MOL
1143714 234509

0_.0
(H3-H4)
CAL
MOL

0.000
654497
B12496

217149
218549
294949
37008
444648
51957
595¢47
671947
749946
829046
909345
930745
10730
11563,
12403,
13251.
14106
14966,
15833,
16704
17579
18458,
19351,
20249,
21138
22929
23829
26731
25637
26544,
27454
28366
29280.
30195,
31113,
32032,
32954
33877
34802
35729
36657
37567,
38519,
39451,
40386.
41322,
42259,
43197,
44137,
45079
46021«
46965,
47910.
488564
49804«
50751
51701,

0_,0
(HT HOD/

DEG MOL

0.000
64550
44065
Te2b6
Te286
74375
7402
Tettll
Te622
Tetdr]
Tet66
7500
74537
74578
74621
Te665
74709
7752
Te795
7837
Te877
Te917
Te954
7991
8025
8.063
84100
Ae.130
8,160
8.189
Re217
Be244
84270
Bel¥d
Be319
Be343
Be366
Be 358
B.409
Be430
84450
Be#b9
84488
84507
86525
BaeH43
Be 560
B.576
84593
8.609
Beb24
B4639
84654
84669
84683
84697
84711
BeT24
Be4737
84750
84763

T

57

0

DEG MOUL

0000
384440
434640
464743
460791
484989
506665
524025
5324179
5ue 189
554093
55914
564668
574367
584018
584628
594203
594745
60259
oQe 748
61e213
61e657
624082
620490
624860
634260
634627
€3.975%
64 312
644639
644955
65261
65558
65e846
Ebellb
664398
664663
664921
674172
6Te418
67657
674891
68.119
684343
6Be561
6B8e 775
684984
69189
694390
69587
694780
69970
70155
70338
70517
70694
70867
71038
71205
714370
714533

0 0

AGT AGT/T

KCAL  _ CAL _
0L DEG MOL

27.08 908263

0_,0 0_.0

=(G3-Hy) - (G3=H /T
CAL __CAL__

ML DEG MOL
0,000 0000
318940 314850
791540 394575
11764, 394450
11851, 394504
16646, 4leb614
21632 43,264
26760 Gleblé
32030 454757
37399, 46e 748
428644 470627
48415 4Be4l5
H4Qhlb, 494131
59747, 49,789
65516 506397
71349, 504963
77261, 51¢494
83189, 514993
89189%. 524 4b4
952400 524911
101336 536336
107481 53740
113668 544128
119899, S4e499
1261604 544855
132473, 55,197
138818« 554527
145157, 554845
151413, 5A.153
158060, 564450
1645404 56738
171051 57.017
177592 57258
184163, 57551
190/61e S7leBUL
197387, 584055
204040e 584297
210719%. 584533
217422 584763
224155, 58.988
230906, 594207
237685, 594421
2444B4L, 53.£30
251310. 598306
258153, ©0s036
265021 60e232
271907 600424
278816 60e612
285745, 6D« 797
252693, ©0.978
299661 614155
306651, 614330
313656 61.501
320681, 61665
327722, 6le834
334785 61997
341861e 624157
3489604 624314
356067 62e 460
363197, 62620
370346, 624770




TABLE 63
MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN DIATOMIC (REFe 5Te) (Hzl
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=441840 JOULES
GRAM MOLECULAR WT.= 2.01594 GRAMS

STANDARD THERMODYNAMIC_CHANGES ON _FORMATION EROM_THE ELEMENIS

0 0 0 0 0. 0
T ACP AHT AHT/T 85¢ AGT AGT/T
DEG K __CAL__ KCA __CAL__ __CAL__ KCAL —GAL__
© DEG MOL MOL DEG MOL DEG MOL MOL DEG MGL
29Be15 04000 0000 0000 04000 04000 0«000

STANDARD THERMODYNAMIC FUNCTIONS

0 o_,0 0_,0 0 0_,0, _,c9.,0
T % tHY-H0)  HgH T sy (63-HY)  —163-HyI /T
bEG K <eCAL__ caL U CAL . __CAL . CAL <Y
DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL
____0s00 0.000___ 0.000 02000_____02000__ 02000 0.000
100.00 5,393 758,96 74590 244386 167946 16+ 796
200,00 6.518 136149 64810 284519 4346148 21,709
298415 60892 202349 6.788 314206 728041 244417
300.00 64894 203649 64790 314249 733749 244460
400,00 64975 273049 64827 33.245  10567. 264418
500,00 64993 3429.8 €860 34,804  13972. 274945
600,00 7,009 4129.8 64883 36.080 17518, 294197
700400 7.036 4B31.8 64903 37.163 21182. 30. 261
800400 74087 5537,7 64922 384105 24946 31.183
900,00 7e148 6249,7 64964 38.944  28800. 32.000
1000400 7.219 696747 64568 39,700 32732. 32,732
1100400 7.300 769346 64994 404392  36738. 33,398
120000 74390 842746 7.023 414031 40810 34,008
1300400 74490 917145 74055 414626 449424 344571
1400400 7.600 9925.5 7.090 42,185 49133, 35,095
1500400 74720 10691, 74128 42,714 53379, 35,586
1600400 7.823 114654 74168 434215 57674 364046
1700400 7.921 12256. 74210 43,693 62021 364483
1800.00 8.016 13053, 74252 44,148 66413 36.896
1900.00 8.108 13859, 74294 444584 708506 37,289
2000400 8195 14674 74337 454002 75329 374665
2100400 8,279 156984 74380 45,404 79850 38,024
2200.00 84358 16330. 7.423 45,791  B440Ye 384368
2300400 Bo434 17169 74465 46el64 89007 384699
2400400 8.506 18016, 74507 464525 936434 39,018
2500400 8.575 18871, 7.548 464873 9831l 394324
260040 84639 19731, 74589 474211 103017, 39,622
27004580 5.700 20598. 74629 57.538 107754, 22,900
2800.00 Bo757 21471, 74668 47.855 112522. 404186
2900,00 8.810 22349, 74707 4B.164 117326, 404457
3000.00 84859 23233, ToT44 4Be463 122155 404718
3100,00 84911 26121, 74781 4B.754 127015 40.973
3200.00 8.962 25015. 74817 49,038 131905 414220
3300400 9,012 25914, 7.853 494315 136824 4le4b2
3400400 9,061 26617, 74687 49,584 141767 414696
3500400 9.110 27726, 74922 49.846 146T41. 414926
3600,00 9.158 28639, 74955 50.104 151738, 424149
3700400 9,205 29558, 7.989 504356 156761e 424368
3800400 9,252 304794 84021 504602 161810 424582
3900,00 94297 31407, Ba053 504843 166882 424790
4000400 94342 32339, 8.085 51,079 171978, 424995
4100.00 9.386 33275, Bell6 51310 177097. 434194
4200,00 9.429 34216, 8.147 51.537 1B224l. 43,391
4300400 9,472 35161. 84177 514759 187404 434582
4400,00 9.514 36110, 84207 516977 192590 43,771
4500400 94555 37064, B.236 52,191 1977974 43,955
4600400 94595 38021, 84265 524402 203030 444137
4700400 9.634 38983. Be294 524609 208281e 444315
4800400 9.673 39948, 84323 524812 213551 444490
4900400 9.711 40917, 84350 53,012 218844 444662
5000400 9,748 41890, 84378 53,208 224152. 444830
5100400 9.785 42867 8405 53,402 229485 444997
5200400 9,822 43847, 8.432 53,592 234833, 45,160
5300400 9,859 44831, 84459 53,780 240205. 454322
5400400 9.895 45819, 8,485 53,964 245589 454,479
5500400 94930 46810, 84511 544146 2509954 45,635
5600400 9.965 47805 84537 544325 256417, 45,789
5700400 9.999 48803, 84562 56,502 2618604 454940
5800400 104033 49805, 84587 544676 2673184 464089
5900400 104066 5080Y. 84612 544848 272795 464236
6000400  10.C99 51817, Be636 55,017 278266, 464381

58
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TABLE 64

MOLAR THERMODYNAMIC PROPERTItS FOR AMIDUGEN (HZN)

T DEG K=273.15+7 DEG C

298.15

T
DEG K

0.00
100.00
200.00
298,15
300.00
400400
500,00
600400
700.00
800.00
900,00

1000.00
1100.00
1200.00
1300.00
1400.00
1500,00
1600.00
1700.00
1800.00
1900.00
2000,00
2100.00
2200.00
2300.00
2400.00
2500400
260C.00
2700400
2B00.0C
2900.00
3000.0C
3100.00
37200.00
3300.00
3400400
2500.00
3600.00
3700.00
3800.00
3300.00
4000.00
4100,00
4200.00
4300.00
4400400
4500.00
4600.00
4700,00
4800.00
4900.00
5000.00
5100400
5200,00
5300400
5400400
5500400
5600.00
5700.00
5800.00
5900400
600000

0
ACP

CAL

=2.273

o
Cp

CAL
DEG ROL

0.000
Ta949
7.953
8.024
8,026
8,219
Ba.491
8.804

13.700

IDEAL GAS

1 CAL=4.1

GRAM MOLECULAR WT.= 16402264 GRAMS

840 JOULES

ANGES ON FORMATION FROM_THE ciLEMENTD

0
AHy

41,

0
AHT/T

CA

DEG MOL

137.514

0
85S¢
CAL

=7+605

42.974

STANDARD THERMODYNAMIC FUNCTIONS

0_.0
(Hy=Hg)
CAL
MOL

0.000
794.86
1589.8
2373.0
2387.8
3199.2
403443
489848
579640
6727.5
769441
869542
972944
10755.
11888,
13008,
14151,
15315,
16499,
17699
18915,
20144,
21386,
22639.
23902,
25174,
26454,
27741,

ana28
<9025

30335,
21641,
32951.
34267,
35587,
36910,
38238,
39568.
40902
42239,
43578,
44920,
46264,
476104
48959,
50309,
51661.
53014.
54370,
55726,
57084,
58443,
59804,
61166,
62528,
63892,
65257,
66622,
67989,
69356,
70725,
72093.
73463,

0_.0

(HT—ﬁo)/T

CAL
DEG MOL

0000
7949
T o949
74959
74959
7.998
Ba069
Be165
8.2B0
8409
Be549
Be695
B.845
B.995
9e145
94291
94434
9.572
94705
9,833
94955
10072
10.184
10290
104392
10489
10.581
10,670
1C.75%
10.834
10.911
10.984
11.054
11.121
11,185
114246
114305
11.362
11.416
11.468
11,518
11.566
11.612
11,657
11.700
114741
11.761
11.819
114857
11.893
11.927
11.961
11,993
12.025
124055
12.085
124113
12.141
12.168
12.194
124219
124244

59

o
Sy
cAL

DEG MO

0000
374790
43,300
464485
464935
4B.868
506730
524305
53,688
564931
56069
57.123
SBe109
59.035
59911
€0.740
61e529
624280
62998
63,684
644341
644972
65.578
66160
66e722
676263
67785

- 0_0
{Gy—Hy)
_ CAL
T ROL

0.000
2984,1
707042

11487,

11573,

16348,

21331,

26484,

31785

37217.

42768,

48428.

54190,

60048,

65996,

72029,

781424

84333,

20597,

96932,
103333,
109799.
116327,
122914
129558
136258,
143010.
149814,
156868,
163569,
170517.
177511
184548,
191627,
198748,
205909
213110,
220348,
227623
234935,
242481,
249663,
257078,
264525,
272205,
279516,
2870584
294630
302232,
309863.
317521.
325208,
332922.
3406624
348429,
356221.
364039,
371882,
379748,
387639
3495554,
403492,

0
BG/T
AL

DEG MOL

44,1347

_¢c0_0
(Gy Ho)/T

CAL
DEG MTL

0.000
294841
354351
38.526
384575
404870
424661
4by 14l
45,408
4pe 522
474520
4Be 428
494264
506040
50.766
51e0649
524095
52.7C8
534293
53,851
544386
54.900
554394
55.870
56330
56e 774
57204
574621
5B. 025
58,418
584799
59.170
594532
5%.8684
604227
60562
60868
61.208
61e520
61le825
ble123
62416
62.702
62.952
634257
63.526
63,791
044050
644305
644555
644800
65,042
654279
654512
654741
654967
66e 189
66.4CT
666623
664834
67045
67269




T DEG K=273.15+7 DEG C

TABLE 65
MOLAR THERMODYNAMIC PROPERTIES FOR LIIMIDE (HZNZ)
IDEAL GAS
1 CAL=4.1840 JOULES

GRAM MOLECULAR WT.= 30.,02934 GRAMS

STANDARD THERMODYNAMIC CHANGES ON FORMATION FRUM THE ELEMENTS

T
DEG K

298.15

T
DEG K

0.00
100.00
200,00
298415
300400
400400
500,00
600,00
700,00
800,00
900.00

1000.00
1100.00
1200.00
1300.00
1400.00
1500.00
1600.00
1700,00
180000
1900400
2000.00
2100400
2200400
2300400
2400400
2500.00
2600400
270000
2800.00
2900400
3000.00
3100.00
3200.00
3300400
3400.00
3500.00
3600,00
3700.00
3800400
3900.00
4000,00
4100.00
4200400
4300,00
4400,00
4500400
4600400
4700.00
4800400
4900400
5000,00
5100400
5200.00
530000
5400400
5500400
560000
5700.00
5800400
5900400
6000.,00

0 0 o 0 (3} 0
acy aHy AHI/T 8] a6y a67/T
~CAL __ KCAL _CAL__ _CAL KCAL ~.CAL __
DEG MOL MoL BEG MOL DEG ™OL MOL DEG ™MOL
~54117 5049 17047186 =244754 58,278 195.4644

STANDARD THERMODYNAMIC FUNCTIONS

0 0_,0 o_,0 0 o_.0 0_,0
Cp (Hy=Hg? (H=Hy ) /T St (GT-ﬁpj ={6y=Hy /T
CAL __ CAL CAL CAL _ CAL’ _CAL __
BEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL
04000 0.000 0000 04000 0.000 0000
74949 794,87 7949 43,352 3540.3 35,403
8.095 1593,.9 7.970 48886 B8183,2 404916
8.736 2415,7 B.102 524220 13154, 44,118
8,753 2631,9 84106 524274  1325C,. 44,168
9,784 3357,1 8.393 54,929 18614, 464536
10.877 4390.5 8,781 574230 24225, 4B o 449
11.882 5529 .4 9,216 59.304 30053, 504088
124769 676249 94661 61.204 36080 514542
13,547 B079.5 10099 62961 42289 524861
144230 9469.1 104521 64597  4B66B, 544075
144830 10923 106923 664128  55205. 55.205
15,356 12433, 114302 67566 61890, 56¢ 264
15.817 13992, 11.660 684923 68715, 57263
160221 15594, 11.995 704205 756724 58.210
16.576 17234, 12.310 71,420 82754, 59,110
16,887 189084 124605 724575 89554, 59,970
17.160 206104 12.882 73,674 97267, 60,792
17.401 22339, 13.140 T4a721 104687, 614581
17.614 24090, 13,383 75.722 112210. 624339
17.802 25861, 13.611 76680 119830, 63069
17.970 27649, 134825 77597 127545, 63,772
18,119 29454, 144026 784477 135349, 644452
184252 31273, 14,215 794323 143239, 65109
18,371 33104, 14,393 804137 151212, 65, Tas
18.478 34946, 144561 80.922 159265, 664361
18,575 36799, 14,720 Ble678 167396, 66+ 958
184662 38661, 144870 82.408 175600. 674539
184741 40531, 15.012 534114 183876 684102
18.813 42409, 15,146 B3,797 192222, 684651
18,878 44294, 15,274 B4,458 2006354 69,185
18,938 46184, 154395 854099 209113. 694704
18.992 48081, 15,510 B85.721 217654. 706211
19.043 49983, 15.620 864325 226257. 70.705
15,089 51889. 15.724 864912 234919, 71.187
194131 53800, 15.824 874482 243638, 71.658
194170 557154 154919 8B.037 252415. 72,118
19,206 57634, 16,010 8B.578 261245, 724568
154240 59557, 16,056 852104 270130 73.008
19.271 61482, 164179 89,618 279066, 73,438
19.300 63411, 164259 90,119 288053, 73,860
19.326 65342, 164335 90.608 297089, 744272
19.352 67276, 164409 91.085 306174. 744677
19,375 69212, 16,479 914552 315306, 754073
19.397 71151, 164547 924008 324484, 75.461
19.417 73091. 164612 924454 333707, 750843
19.436 75034, 164674 924891 342975. 764217
19.454 76979, 164735 93,318 352285, 76584
19,471 78925, 164793 934737 361638, T6e 944
19.487 80873, 164849 944147 371032, 770298
19,502 82822, 16,503 94,549 380467, 77+ 646
19,517 84773, 164955 94,943 389942, 77.988
19.530 86726, 174005 954330 399455, 784325
194543 88679, 17.054 95,709 409007, 784 655
194554 90634, 17.101 964081 418597, 784981
194566 925904 17.146 96447 428223, 79.301
194577 94547, 174190 964806 437886, 79.616
19,587 96506, 17.233 974159 447584, 794926
19.596 98465, 174275 $74506 457318, 80e231
19.606 100425, 17.315 974847 4670854 804532
19.614 102386, 176354 984182 476587, 804828
19.623 104348, 17.391 984512 4B6T21. 81.120
60



TABLE 66

MOLAR THERMODYNAMIC PROPERTIES FOR WATER (HZU)

T DEG K=273.15+4T DEG C

DEG K

298.15

1400400
15C0.00
1600400
1700.00
1800.00
19C0.00
2000.G60
2100.00
220060V
230G.20
2400400
2500400

.00
2900.GC
3000.00
3109.00
3200.00
3300490
3400600
3500400
3600420
3700400
3800,00
3900.00
4000.00
4100400
4200,00
4300,00
4400600
4500400
4600400
4730.C0
4B0C.00
4900400
5000,00
5100400
52004,0C
53380400
5400600
5500400
5600400
5700400
58C0a40U0
5900400
6000400

O
aly

CAL

DEG MOL

- 2377

14.421

GRAM MOLECULAR WT.= 18401534 GRAMS

IDEAL GAS

-5'.796

STANDARD_TH

1 CAL=441

B840 JUULES

—193.8477 -10.603

ERMODYNAMIC_ FUNCTIONS

0
14,

CAL
MOL

o

(H 0)

0«000

(r?

Ce Q00
7860

iGes%

104586
10,773
104855
10936
11.0113
11087
lieidy
1led2v
1le2v6
1ile361
11e423
114484
11542
1le599
114654
11707
11759
114809
11.858
11e%05
114951
11.5%5
12.039
12.081
120122
124162
124201
124239
124276
124312
1263467
124382
124416

-0
T HO)/T

61

0
Sy

06000
360594
410914

78061

0 0

A6y B863/T

KCAL  _ CAL

MOL DEG MOL
~54463% —18342457

0_.0 o_.0

—{Gy—Hg) -(GT-HD)/T
CAL __CAL
MOC DEG MOUL
Ce000 0«000
285345 284535
61999 334989
11081 37.166
11164, 37.213
15801, 394502
20645, 414290
25657, 424762
30816 444023
36102. 45.128
41506 460115
47014, 47014
52620 474836
5831%, “46e599
541064 454312
659 The 454582
15923, 506615
81545, 5le21>
88040 51.788
94201, 52334
100431 524858
106723, 534361
113077, 534846
119487, S4e3lz
Dhe T4
554200

55,623

564034

564432

564618

574195

574562

574915

1RAL5A AR Z6R
153404 5Be607
<0039 3 506939
20Tw23 5Yelbh
214G, 5%e 582
221600 554852
28742, 60e195
235921 60.493
243140, 60+785
250388, 614070
257671 61e350
264988, 61e625
272340 51895
279721 6524160
287130 624420
294574, 624675
202047, 624926
309547 634173
317063, 634417
324643, 63,655
332231 634890
339844, 64e122
347482, 6he 348
355154, 644573
362848, 6he 794
370563 65011
3783104 656240
386079 654437
393872 654645




|

TABLE &7 )
MCLAR THERMUDYNAMIC PROPERTIES FUR AYDRUGEN PERUXIDE XHZUZ)
IDEAL GAS
T DEG K=273e15%+1 DEG C 1 CAL=441840 JuliLts

GRAM MULECULAR WTae= 34401474 GRAMS

298415 -3,608 ~32.58 ~10%e27353 -244551 —-2%e25 ~B4e 6805
STANDARD THERMUDYNAMIC FUNCIIONS
[V O_,0 U_,C Y] _c0_, 0 e9_ 0
T Cp ‘HT_HO) (HT HO)IT 51 (uT HO) (GT HODIT
DEG K __CAL__ CAL __CAL__ A CAL __LAL__
DEG mMUL MOL LEG MLL UL vLh MOL
Ce0C Ce0Q00 0000 04000 0000 Ue000 0000
100400 84013 795,96 Te960 44 o556 365946 364596
200400 848132 171649 B8e585 50313 834548 41e72%
298415 104304 259349 84700 55657 14000 464950
300400 1C.329 26129 84710 554721 141GC5e
i o € > ~17p3be
25060

5£138.
28637,
5Q0Ue0U 453535
F00.00 52211
10usatu 59251,
1livaell sl e
1200630
130Ua00
140ueCU
1500400 16432% 19778,

62
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TABLE 68
MOLAR THERMODYNAMIC PROPERTIES 'R MYDROGEN SULFATE (HZOAS)
LILUID
T DEG K=273,15+4T DEG C i CAL=4.1B40 JOULES

GRAM MOLECULAR wTe= 98407754 GRAMS

298415 CaB45 =194,548 —£52.3139 -99,.353 -1644942 -553,2181

T 13 D B Y B - = RIS

DEG ¥ - SAL__ CAL _CAL____CAL__ CAL __CAL__

b DEC MOL MOL DIG™MOL  DEG MiL MOL DEG MTL

298.1% . 27.488 11177, 374485

; 300.00 60,957 7.694 11247, 374491
i 400400 3611.8 47,884 15542, 364854
500,00 7387.6 564300  20762. 414525

60C. L0 11328, 53,482 464551

700.00 15384, 47,755

560400 19341, 50 B9

oC 23778, 534850

28074, 560723

c 32410, 554 biE

1200.00 35767, 52080

13CC.00 41127, 54,575

14C0400 45487, 564955

1502460 49847 65,217

16C0.0C 54206, 71263

| 1780400 58566, 734455
1800,00 62926, 754438

1960, 0t 67286, V74341

2000.00 71645, 194160

N=2%8.15 DEG K




TABLE 69

MOLAR THERMODYNAMIC PROPERTIES FOR HYDROGEN SULFIDE (HZS)

T DEG K=273.15+T DEG C

GRAM MOLECULAR WTe= 3407994 GRAMS

IDEAL GAS

1 CAL=4q41

840 JLULES

STANDARD_THERMODYNAMIC CHANGES ON FORMATION _FROM_THE_ELEMENTS

T
DEG K

298.15

T
DEG K

000
100.00
200.C0
298415
300.00
400400
500400
600400
700.0C
B00.00
$C0.00
1C00.00
1100400
1200400
1300.00
1400400
1500400
1600400
1700.00
1800.00
1900.00
2000.00
21G0.00
2200.00
2300.00
2400400
2500.0U
2000 V0

3300400
3400.00
3500.,00
3600.,00
370000
3800400
3900.00
400000
4100400
4200400
4300400
4400400
4500400
4600400
4700.00
4800400
45300400
500000
5100.00
5200.00
5300.C0
5400400
5500400
5600400
5700400
5800.00
5900400
6C00.00

-3.9C10

DEG MOL

0000
Te949
7978
Bal72
Be176
Be504
B8.B8BS
S4306
Se 737
10.161
10566
104942
1le28C
11.583
11.852
124091
12.302
12.490
12,657
12.807
12,940
13,062
134,170
13,269
134359
13,443
13.519
13,289
13.714
13,770
13.823
13,873
13,920
13.964
144,006
144046
140084
144121
14155
14,189
l4e222
14,253
144284
144313
14,342
144370
14,396
146422
14.449
laeta74
144499
14a522
144547
144570
14,593
14,615
144638
laab66U
144681
144704
lae724

0
&y

KCAL
MOL

-4,93

.
A HIT

DEG MOL

~16.535

o
457

DEG MUL

1043120

0
a6;

KCAL
MOL

-8.02

STANDARD THERMODYNAMIC FUNCTIONS

0_,,0
{Hy Ho)
CAL
MOL

0.000
794496
158949
238049
239549
3229.8
409848
500847
£96047
695547
799246
306745
10179,
11322
12495,
13694,
14912,
16152,
17409
18683,
19970.
21270.
22582,
23904,
25236,
26576
27924
29279,

ame g
20Usc e

32010,
33384,
34764,
36149,
37539,
38933,
40331.
41734,
43141
44551,
45965
47382
48803
50226
51653,
53083,
54516
55952,
57390,
58831
60274«
61721,
63169,
64620«
66074
67530,
683684
7064484
71911,
7133764
74843
76312
77784

(HO-e0) /1

T 0

12.964

0
St

DEG MOL

0000
40e357
454870
450149
494200
51e594
534533

5.19C
56e657
57985
554206
60339
6le398
©le393
634331
bhelld
554060
65860
66eb22
674350
684046
68,713
694353
69968
70560
714130
714680
Tieli2
73e224
73706
Tael74
Tie628
754069
754468
754916
764322
760718

77+10%
TT7.482
77850
784210
7Be561
784905
79241
794571
79694
804210
804520
60823
8le122
8leblb
8le702
81.984
B2e261
824534
824802
834065
834325
834580
83.£E31
844078

Tae

—0_y0
{6y Ho)
cAL
MOL
0000
324067
758440
12273
12364,
174C6.
22668,
28105,
33699
39432,
45293,
51271.
57359
63549 .
69836,
762134
42678
89224
958484
102547,
109317,
116155.
123059.
130025,
137052
144136
151277«
156477,
16571V,
173016,
1680363,
187757,
195197,
20268¢.
210211,
217782
225393,
233046,
240737,
24840600
256233,
264030,
271875
279748
287655,
295596,
303569.
311574
319611,
327678,
335775
363902
352058,
3602424
368455
376694,
384961
393255,
401574
409919.
418290
4266854

a ol
AL _
DEG MOUL

~26+8990

. 0_0
63-H31 /T



T DEG K=273.15+T DEG C

TABLE 70
MOLAR THERMODYNAMIC PROPERTIES FOR AMMUNIA (HBN)
IDEAL GAS
1 CAL=441840 JOULES
GRAM MOLECULAR WTe.= 1703061 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON FURMATION FROM_THE ELEMENTS

T
DEG K

298415

Qe 00U
100.00
200400
29B.15
300600
400400
500400
600.00
700,00
8C0.0C
900.00

1000400
1100400
1200400
1300.00
1400400
1200.0C
1600400
1700,00
1800.00
1900.00
2000400
2100400
2200.00
2300.00
2400,U0
2500400
2400420
280C,. 30
29UG,00
3003400
31uN. 0L
320400
3200400
340C.u0
350,00
3600400
3700.00
3800400
3506400
40060400
410C. 00
4250400
43C%5400
440G.C0
45C04LC
4600400
4703490
4B00l.CC
450C400
5000.CC
5100489
52CC.CC
5300400
5400.0C
550C.CC
5600.00
37CCe00
5800400
59,0400
€00GaC0

&8 and 971 as? &3 86971
__CAL KCAL __CAL _ __CAL_ KCAL _CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG Mol
~54304 -11.02 —364961 —25.279 3,94  ~13.2147

STANDARLD THERMUDYNAMIC FUNCTIONS
) o_,.0 o_,.0 0 0_,,0 0_,.0

Cp tH]=HG {H{=H ) /T S7 (Gy-Hg? Le=Hy /T

CAL CAL _CAL__ _CAL__ CAL _CAL__
BECMOL MOL DEG MOL DEG MOL MOL BEGTROL

04000 Ue000 0000 0000 0e000 0000
7.950 794496 7.950 374208 292549 294259
BeUb4 159249 74965 424738 695447 34,773
54515 240349 84063 464031 11320 37.968
Be526 261949 84066 464082  11405. 384016
9,261 3306.8 84267 484631 16145, 40,363
10,035 427048 84542 Ce777 21118, 424236
15.807 2312.7 84855 524676 26293, 43.822
114537 563047 94187 544397 31647 454211
12.224 761846 94523 55,983 37168, 464460
12,867 B873.6 9.860 574461 428061 474602
13,466 10190, 104190 584848 48658 484656
144u29 115664 10.914 E0el158 54608 494664
144549 129954 10.82% 61,402 60687, 50.572
154029 14474, 11e134 624585 06887, Sle451
15,459 15999, 114428 63.715 7320z, 524287
15,849 175654 11.710 44795 79628, 53,085
164204 191684 11.580 65.830 86160, 534850
164519 20804, 124238 664822 92793 544584
164761 226469 124483 67.773 99523, 55,290
16.994 264157, 124714 6Be686 106346, 55,972
17,219 25867, 124934 654563 11325%. 564629
17.428 276004 134143 70.408 120258, 574266
17.629 29353, 134342 71.224 127339, 57.882
17.824 31125, 134532 724012 134501, 586479
15,013 32917. 13.716 720774 141741, 594059
184154 34728, S 734513 345055, 554622
18,359 16556, Thel30 156445 506170
) 28401, ; Ta.327  163%01, 60706
18,697 40263, 144380 754604 171427 6le224
164852 421461, 144531 Toech3 175021, 61731
184,999 44033, 144678 764504 186673, 624226
19,154 45541, 144820 774520 154401, 524710
124227 47860, 14455 766135 (02185, 634183
19,340 497684 154087 134732 210025 534645
154451 51726, 7ye311 217931, 6heDYT
194562 53675, Tie£77 2258904 64540
194672 55640, 60s42% (339506 bbedTs
19,78 57613, BC.570 241976, 656399
19.887 59596, 1540683 51.499 250099 654816
19993 61590, 154732 824017 258275 £be224
204109 63595, £ 899 8l.524 266502, 664626
2Uez04 65611, 164003 834022 274780, 67+019
204327 67637, 164106 £34510 283106, 674406
204410 63672, 164203 834989 291481, 67,786
204511 717184 164300 B4eu60 299904 684160
254612 72775, iE.3%4 84,922 30E373. 68.527
20471 75841, 16487 Gue376 316688 08e86Y
204810 77917, 164575 85.822 325448, Oye2bn
20.907 80CU3 164667 864261 334052 630594
214904 82058 164755 86e654 342700 694939
214059 84203, 16484 87.11% 351391, 70.276
21.154 86318, 164525 87.538 360124 704612
21.287 88442, 174008 87.950 368898, T0e942
214380 90575 174090 884356 377713, 71.267
21471 92718, 174170 B84757 386565, 714587
214562 94870, 174249 854152 395464, 714903
214651 97030. 174327 89.541 «04399. 72e21i
214735 $9200. 174403 894525 413372, 724521
214827 101373, 174472 5Ce304 422384, 724825
214913 1035565, 174553 504678 4316433, 734124
21959 10576l 174627 916047 440519, 734420

€5




T DEG K=273.15+T DEG C

TABLE 71
MOULAR THERMUDYNAMIC PROPERTIES FOUR PHUSPHINE (H3Pl
IDEAL GAS
1 CAL=4,1840 JOULES
GRAM MULECULAR WTe= 33499771 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FRUM_THE ELEMENTS

298.15

T
DEG K

0.00
100400
200400
298415
300400
400400
500C0
6C0.00
70C.0C
80Caud
SCleCC
1000.0C
1100.0C
1200.00
1305409
1400400
1500.00
160C. G0
1700.0C
1800.00
1200.00
2000400
2100.CC
2203640
2300430
240040220
2500600
26C0.C0
270Ce U0
280C.00
25LCe 00
3C0ue Ul

3160wy

4500400
4€00.00
4700400
480,00
4990400
5050409
5100.00
520%.500
520200
5400400
5500.00
5600« 20
5702400
58C0,00
5200,0C
6N00. 120

acd an? and/1 as? a9 269/1
__CAL__ KCAL __CAL__ CAL _ KCAL _CAL__
DEG MOL MOL DEG MOL DEG™MOL MOL DEG™MOL
-64530 1.3 4436 —6437 3.2 104732

STANDARD THERMODYNAMIC FUNCTIONS

2 (H-HQ)  (H3-Hi/T sY =6%-nQ) —i6§-idisT
__CAL__ CaL _CAL (AL CAL __CAL .
BEG MOL MOL DEG WMOL  DEG MoL MoL DEG MOL

0.C70 G000 04000 04000 U000 04000

74945 794,96 74950 414341 333541 33,391

84111 159349 74576 464875 77810 384905

8.868 242249 84126 506235 12555, 424169

84867 243849 84130 504290 12648 424161

9.987 3381.8 Bou35 524954 17816, 444540
11.109 4436,8 3.874 554344  2323%, 460471
124166 560147 $e236 57¢465 266774 484127

30129 586747 9,811 594414 34722 49,603
13,984 822346 104279 6le224  40750. Ce9hk
144728 966045 10.734 624915 46963 52,181
154367 11166, 11,166 644501 53334, 53,334
1852514 1273G. 114573 £5.992  59861. 544410
164373 14346, 114635 67355 66531, 554 442
16.77% 16004, 124311 68+725 13338 56e4l4
17.114 17695 124642 654580  B0274a 57.338
174404 19426, 124951 7lei7l 87331, 584221
174654 21175, 134237 724302 94505, 59.066
17.870 22955. 134503 734275 101750, 55.876
18,057 24752, 134751 744406 105180 604655
184221 265664 13.552 754387 11657Ge 6ie405
184364 28396, 144198 76€e325 124255 620127
184,490 30238, 144399 TTec24 131S3Ze 624525
18,601 32093, 14,528 7B.087 139698, 63,459
18.7CG 33958, 164764 784916 147549, b4e152
184788 358324 144930 754714 155461. b4e 784
164857 37715, 154056 804483 1634974 654357

8.538 35606, 154223 8l.224 17:576. 65951
194001 41503, 154571 Bled=0 1797354 6be 568
194059 434064 15.802 824532 1E77632. 67.130
194111 45315, 15.026 G3e302 176261e 67.676
154158 47228, 154743 £3e951 204625 684208
194201 49146, 15,553 B4eZBG 2.305Ze 65 76
19,261 510684 18,080 22,100 221339, 59,221
194277 52994, 164059 854783 230089 690724
194312 54923, 164154 £e355 2:Bt9be 704205
154346 56856, 164245 866513 247355 TCeb74
194368 53791 164331 87e464 256078 710133
154394 507294 164413 674395 264851 71e58i
19.418 626704 16em32 B8e513 2736786 724021
194440 64613, 164267 824017 2825524 TZe 44"
194461 665584 104639 65¢510 251480 724870

6850€4 16709 894950 300455 734282
704544 16.775 906459 309475 734685
724044 164238 90e918 318545 744080
74357, 164699 914367 327659 T4e 468
76311. 16.958 91.806 336816, 764848
78266, 17.014 624236 346021. 754222
80223, 174069 92.657 355267, 754589
32181. 17,121 93,065 364552, 75.948
84140, 17437 931,473 373879, 764302
861N0. 174270 93,860 383247, 764549
RBO61. 17.267 9L,257 397687, 764971
90022, 17.312 94,639 402102, 774327
91985, 17.356 95,012 411580, 17657
93949, 17.398 SR,380 421104, 774542
95914, 174439 Q5,740 430657 784321
97880, 17,479 964054 440247, 784416
Q9B46. 17.517 Ohet42 44985Th, 78.92¢%
191813, 174556 96,784 459535, 75,230
163787, 17.5972 Q7,121 469234, 794531
105750, 174625 9T 4R?  LTRYE3Z, 79,827

66




MOLAR THERMCDYNAMIC PROPERTIES FUR ORTHU-PHUSPHUKIC ACID (H

T DEG K=272,15+T DEG C

TABLE 72
3(,".?)
LICUID

1 CAL=4,41840 JOULES
GRAM MOLECULAR WTe= 97099531 GRAMS

A X -
T S oY a8 asy 59 NS

« AL _ KCAL  _ChL AL KCAL  _ CAL _

DEG DEG MOL MOL DEG #0L DEG AGL oL DEG MOT
298.15 18,448 -30z.8 ~1015,591 ~115.2720 =264,440 ~836. 5448

STANDARD _THERMODYNAMIC FUNCTIONS

1 d -1l @y s —e¥-nd —eed-SsT

bee K oA caL LGL L ChL (AL __cAL__
0EG MOL oL DEG MOL  DEG mOL FoL TEG MOL

298415 47,998 C. 0. 34,4991 10433, 34,991
.-300.00 474398 88996 __ __04297 __ _35,287___10497e_____ __34,991
400,007 T47.958 586648 12.222 49,096 14745, 36.874
500,00  47.958 S688.5 15.377 59.85G66  20214. 404425
605.00  47.968 14466, Za 147 60.D58 26646, 44410
700.00  67.9%8 19263, Z7.554 75.956 33881 484402
800400 47,556 74085, 364110 824365 41504, 524255
900.60  47.995 Z6880, 324057 864019  50325. 55,921
47,558 33667, 33,687 93.075 59388, 55.38%

47.598 38487, 34,588 $74550 68926, 624662

0.450 43287, 364672 10183 78905, 65,755

47,958 48087, 36,550 105.67 89283, 68,79
47.598 52886, 37.776  109.23 100025, 71,450
47,998 L7686. 38,457 112454  11iiié. 741079

47,955 62486, 35,054 115.63  122525. 764581

47.998 67286, 36,580 118454 134239, 78,964

47.998 72085, 43,067  121.29  146233. 1.240

1900.00  47.998 76885, 404566  123.88 1584974 6346417

N=298.15 DEG K



TABLE 73
MOLAR THERMUDYNAMIC PROUPERTIES FOR URTHU-PHUSPHURIC ACID (HBUAP’
CRYSTAL
T DEG K=273.25+47 DEG ¢ 1 CAL=4,1840 JOULES

11C0.00
1200400
1300,00
1400.00
150C.0C

GRAM MOLECULAR WTe.= 97.99531 GRAMS

0 o 0, [ 0 o]
oy oMy AHLT AST 267 AGT/T
CAL KCAL _LSAL _ CAL_ KCAL ~RSAL__

DEG MOL MOL DEG™MOC DEG MOL MOL DEG HOL
—44553 -305.7 ~10254317 ~128B412 ~26745 -5%74195
STANDARD_THERMODYNAMIC FUNCTIUNS

o} 0_,.0 .0_,0 0 0_.0 a0 0

o (HI-HQ) (Hy=Hg1 /T Sy (G3-Hg) (G =H /T
__CAL__ CAEL __CAL_ . __CAL__ CAL __CAL__
DEG MOL MOL DEGWOC DG MUl MoL UEG MGL

CeGUOD 0.000 04000 0000 Ce 00 G000
104239 496,98 44,570 Be253 328428 3.283
18,120 1922.9 9,615 17.829 1642,9 84215
254383 4058,8 13,613 766420 391843 124807
25819 _ ___ 61058 _____13.6B6___ 264577 _ 38672 .-12.891
254998 689047 244556 693149 17330
33,246 10C63. 41le623 10748, 21.496
3T L AGE 351t 474513 15251 254365
374398 17178 534552 203084 29401
38,778 20994, 2Bet4t 25923, 324404
3G 44598 sasia, 63esh3 32022 354581
29,998 28889, 674450 16561, 384561
404598 32917, T1e088 45500, 414364
434998 36997, 744838 52809 444007
414398 41117, 78413€ 604604 464508
41,698 45272, #1e215 68429 464873
41,998 49457, 224571 Rbe102 766564 51e131
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TABLE 74

MOLAR THERMODYNAMIC PROPERTIES FOR HYDRAZINE (H N,

T DEG K=273.15+T DEG C

GRAM MOLECULAR WTe=

IDEAL GAS

32.04528 GRAMS

42

1 CAL=4,1840 JOULES

STANDARD_THERMODYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENTS
0 O 0 0 s} 0

T Acp AHT AHT/T AST AGT AGT/T

DEG K < SAL__ KCAL CAL CAL KCAL  __CAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

298.15 =8,602 22.80 7644715 ~51,1530 38.07 127,6867

STANDARD THERMODYNAMIC FUNCTIONS
o o_,0 0,0 0 .00 _ .0_ 0

T Cp (Hy=HG) (H=HO /T St (Gy=Hg) (G3=H, /T

pEG K __CAL__ CAL __CAL _ __CAL__ CAL __CAL__

DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

0.00 0.000 £.000 0000 0000 0.000 0000
100.00 Ba.214 799.68 7997 464623 386246 38.626
200400 Ge 717 1686.9 Ba435 524714 885549 444280
298415 124144 275541 9e241 57.027 14248, 474767
__300.00 12154 ___ 27776 _____ 94259 572103 14353, 47,844
400,00 1a.747 412744 10316 60e568 20260 504650
500.00 164860 b711a.8 l1led2t 6h4e495 26536, 53,071
6£00.00 18,537 748448 124475 67e723 33169, 554248
700.00 19,909 940941 134442 T0e686 40071, 574245
800.00 21.080 11460. 144325 734423 47278a 53.098
900400 224110 13621 154136 754967 54749, 60+833
10090.00 23,029 15878, 15,878 784345 62466, 624466
1100.00 23.853 18223, 164567 B0e4579 TO0414, 644012
12€0.00 244591 20646, 17205 B24687 78578 65.482
1300400 254251 23139, 174759 BuebB2 B6G4T, 66882
1400.00 25.841 25694, 18.353 864575 95511. 68.22¢
1500.00 264366 28305, 184870 BB8.376 104259 69506
1600.00 26.B35 30965 194353 904093 113183, 70 73%
1700.00 27.253 33670 19.606 9le732 122275 T1e926
1800.00 274625 36414, 204230 934301 131527, 73.071
190C.00 27.958 39194, 20.628 044806 140933, 746175
2000400 28,257 42005, 21.002 964245 150486, 754243
2100.00 2B.524 448446, 214354 97.631 160180, 764276
2200.00 28,764 47709, 21.686 98.963 170010, 17277
2300.00 28.981 50596. 21.998 100425 179971, TBa 248
2400,00 29.176 53504« 224293 101le.48 190058, 79.191
2500.00 292353 56431, 224572 102408 200267, 8Ce1C07
26G0.00 294513 59374, Z22.836 193,483 210593, B0.997
275G.00 254855 62335, B Per-1-1 104495 221034, 2i, 884
2800.00 29.792 65306. 234323 106403 231581, B2.708
2900.00 29,913 68291 23549 107.08 242237 83,530
3000400 30.024 71288, 234763 10B.09 252996, 64,332
3100.00 30.126 Ta296. 234966 10908 263855, 85,115
3200.00 30,220 77313, 244160 11004 274811, 85,8759
3300.00 30.306 80339, 244345 11097 285862, 864625
3400.00 30,385 83374, 24,4522 111.88 297004 6§7. 354
2500,00 3Ce459 B6416. 244650 112476 308236, B28.068
3500.00 30527 89465, 24,4851 113.52 319555, 84 765
3700.00 30.5%90 92521 54006 114445 330959%9. 89,448
3800.00 30.648 95583, 254153 115427 342445, 904117
3900.,00 304703 98651 25,295 116407 354012. $0.772
4000.00 30« 754 101724, 254431 11685 365658, 91.415
4100.00 30.801 104801, 254561 117.61 377381. 924044
4200,00 30.845 107884, 25.087 118435 389179, 924662
4300.00 3C.887 110970, 254,807 119,07 401050, 93,267
4400.,00 3C.925 114061, 25.923 11979 412993, 934862
4500,00 30,962 117155, 264035 120448 425007 Gho b4
4600.00 3(.956 120253, 264142 121416 437089, 95,019
4700.00 31,028 123354, 264246 121.82 449238, 95.583
4800.00 31.059 126459, 264346 122.48 461454, 96.136
4900.00 31,087 129566, 26442 12312 473734, 964680
5000.00 31e114 132676, 264535 123.75 4860784 974216
510000 31,140 135789, 264625 124437 498484, 9T7e 742
520000 31.164 138904, 264712 124497 510951 $84260
5300.00 31.186 142022, 266757 125.57 523478, 9Be 169
5400.00 31,208 145141, 26.878 126415 536064, 92,271
5500400 31.228 148263, 264957 126472 548708, 99765
5600.00 31.248 151387, 274033 12728 561408, 100425
5700.00 31,266 154513, 274107 127484 574164, 100473
5800,00 31.284 157640, 76179 128438 586975, 101.20
5900.00 31.301 160769, 274249 128.92 5959840 10167
6C00.C0 314316 163900, 27.317 12944 612758, 102.13

69
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MOLAR TnERMSOYNAMIT ©

T DEG K=273415+7 DEG

C

CG AM

500
60000 30.u58

N=29R.15 DEG K

MULECULAR WTaz 324045928 CGRAM

807446

B PPa-1
104357 LlellT
1Red5b 476430

70

i

CAL=G 1840 JUULES

oLG MUL

11546371

2041%. S4a D3
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TABLE 76
l MOLAR THERMODYNAMIC PROPERTIES FOR MONATOMIC NITRUGEN (N)
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4.1840 JOULES
l GRAM MOLECULAR WTa= 1440067 GRAMS
STANDARD_THERMODYNAMIC CHANGES ON FURMATION FROM_ THE N9
0 0 0 0 ) 0
T acy BHy AH/T a5y 867 BGL/T
CAL KCAL CAL _ _CAL__ KCAL _CA
I DEG K pEg-MOL MOL  DEG oL  DEG mOL 0L DEC ROT
298415 ~1.994 112,979 378.9334 =9,156 108,882 36541920
' STANDARD_THERMODYNAMIC_FUNCTIONS
T g T A VA AR T SR (S SV
JCAL__ CAL Lo CAL__ __CAL CAL CLCAL
DEG K pBEG MOL ROL DEG WOL  DEG MGL MoL DEG MOL
l 0400 0.000 04000 04000 0000 04000 04000
100.00 4,968 496,79 44968 31.185 262147 264217
200.00 4,968 993,58 44568 344628 553241 294661
298415 4,568 1481.2 4.568 364612 5434,7 31,644
300.00 44968 149044 44968 364643 9502.5 31.675
400400 4,968 1967.2 44568 38,072 13242, 33.104
I 500400 4,968 2483.5 4a558 39,181 17106, 344213
600.0C 40968 258047 44968 404086  2107i. 35,118
700400 4,568 3477.5 4aS68 40.852  2511%, 35,864
800.00 4,968 3974,3 4 a%EB 41.515 29238, 364548
9064C0 4,563 467141 PR 424401 334lv. 374133
10G0.5C 4,968 496749 44568 4246264 37656, 374656
1100.00 4,968 546447 44968 434097 41543, 354130
1200400 44968 5961.5 44968 43,530  46274. 38,562
13G0.00 4,968 6458,3 44568 434927  50647. 384960
1400400 4,968 655541 44568 444296 55059 39,328
1500.00 4,568 7451.9 44968 44,638 59506, 39,670
160C.00 4,968 7948.6 44568 446,959 63986, 35,991
1700.90 4,968 B445 .4 44968 454260 684514 404292
1800400 4,968 854242 44966 454544  73037. 40e576
190C.00 4,968 9439.1 449508 454813 77605 404845
2C0C.00 44969 9935,9 44968 464068  B219Y%. 414100
2100400 4,970 10433, 44968 464310 86518, 410342
2250400 44971 10930. 40568 464541 91461, 41.573
2300.00 44372 11427, 44968 464762 $6126. 4le 794
I 2400400 44574 11924, 44,968 464974 100813, 424005
2500,0G 4,977 12422, 44959 47.177 105521 424208
2600.00 44581 1292¢C, 4565 47.372 110248, 42,403
2700400 4.9R7 13418, 4.970 LT HA0 114905 42,501
2800400 44993 13917, 44970 47.742 119760 42,771
2900.00 5,001 14417, #371 474917 124543, 424546
300000 5,010 14917, 44572 484087 129343, 43,114
l 310000 5,021 15419, 4ovl4 484251 1324160 43,2717
3200408 5,024 159224 POREES 484411 138993 434435
33C00.30 SeULS 164264 4eyT8 LBeDbE L4384l 434589
3400400 54066 16932, PORTYS 4Be717 148706, 434737
2500400 54085 17439, 4,963 45,664 153585, 434882
3600,00 5,106 17949, 4,986 49,008 158479, 44a02¢
37G0.C0 50129 164604 44589 494148 163387, 444159
3800400 5,154 18974, 4,953 45,285 168309, wirg 292
3500.00 5,181 15491, 4,958 454415 173244, 444421
4C0C.00 5.211 20011, 54003 454551 178192, 444548
4100400 542642 20533, 54008 494680 183154, 4be6T2
4200400 2,275 21059, .0l4 45,805 168126 4beT92
4300400 £.310 21588, 54021 494931 193115, 444910
46CC.00 54367 22121, 5.028 50,054 198114 454026
4500400 5.366 22656, 5.035 500174 203126 454139
4600400 5,426 23156, 54043 506293 208149, 454250
4700.0C 54467 23743, £.052 50ex10 2131b4. 454358
4800400 5.510 24292, 54051 55e526 218231a 45,465
4900.0C 5,554 24845, 540670 500640 <232B5, 454569
5000400 5.559 25403, 5.081 50,752 228359, 45,672
5100400 5.645 25565, 54091 504864 233440 43,772
520060 54651 26532, 54102 504974 238532 434671
5305400 54739 27103, 54114 514083 243634, 45.96%
C 54787 27675, 54126 51e1%50 24874E. 454004
5,835 28260 £.136 51297 25387z 464159
5.883 28846, 2,151 514402 259007 464251
5,932 29437, S.164 51.507 264153, Lo 343
z 30033, 5.178 51,5611 26930%. 464433
5520400 5 30633, £.192 51,713 274s75, 464521
60000 & 31239, 54206 514815 279651, 464609
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TABLE 77
' MOLAR THERMODYNAMIC PROPERTIES FOR NITRIC OXIDE (NO}
IDEAL GAS
T DEG K=273415+7 DEG C 1 CAL=4.1840 JOULES
. GRAM MOLECULAR WTa= 3040061 GRAMS
STANDARD THERMODYNAMIC_ CHANGES ON FORMATION FROM_THE ELEMENTS
o 0 0 0 0 0
T acy & Hy a HL/T & sy AGT a Gy /T
DEG K noCAL_ KCAL  _CAL . CAL__ KCAL  __CAL
BEC MoL Mot  DEG MOL  DEG moL MOL ~ DEG MOL
298.15 041430 21.57 72.3461 24959 20,069 69,3942
l STANDARD THERMODYNAMIC FUNCTIONS
T cd T T YAl s -69-1d1 ~169-di /7
bEG K ~CAL _ caL _CAL__ __CAL _ CAL _caL__
DEG MOL MOL DEG MOL  BEG Mol FAGL BEG MOL
' 0.00 04000 6000 04000 0.000 04000 04000
100,00  7.721 745.96 7.460 424284 348244 34.824
200.00  7.271 1451.9 To460 474475 800340 404015
298115 7.133 215649 72368 50.344 12813, 424975
300.00 7.132 2209.9 72366 504385 129074 43,023
400400 7.157 2923.9 7.310 524441  18053. 45,132
500400 7.287 36448 7.250 244050 23380, 464761
600400 7466 43628 72305 554594 28854 484090
700400 7.655 5138.7 74341 56.559 34453, 49,218
800.00  7.832 591247 7.391 57.593  40162. 50,202
900.00 7.988 6703.7 7449 $8.525  45969. 51.077
1000.00 82123 7509.6 72510 59.374  51864. 51.864
1100.00 8.238 8327.6 7.571 60,156 578424 52,583
1200.00 8.336 9156.5 74630 60.875 63893, 53,245
1300400 ga419 9994,5 7.688 614545  70014s 53,857
1400400 Ba491 10840, 7.743  £2.172  76200. 542429
1500400 8.552 11692. T.755 624760  B2447e 54,965
1600400 84605 12550. 74844 63.314  B88752. 55470
1700460 8.651 13413, 7.850  63.837  95109. 55.947
1800400 B.692 14280. 7.933 64332 101517, 56. 398
1900400 8,727 15151. 74974 644803 107574. 56.828
2000.00  8.759 16025. 8.013  £5.25z 114478, 57.239
2100.00 8.788 16902, 84049 65,680 121025. 57.631
2200.00 8.813 17783, 8.083  66.089 127612+ 58.005
2300.00 8.837 18665, 8.115 66481 134240, 58,365
2400.00 8.858 19550, 8146 664858 140908+ 58.712
l 2500.00 3.877 20437, Ba175 674220 59,045
2600.00 2.895 21225, 8e20 £7e568 550366
2750.00 Cusiz 22250, Buii aTeb00 55.676
2800400 8.927 23107. Bait2 684226 59.976
2900400  6.941 24001 8.276  68.54z 604265
2600400 84955 74896, s 684846 604547
3100400 8.968 25792. 84320 69.140 60820
3200.00 8.980 26689, 2340 A9 476 61.083
3300.00 8.971 27588, 8.360 694701 61.341
3400.00C 9.002 28487, £.378 59,970 £1.591
3500.00 9,012 29388, 82356 704230 61.834
3600.00 9.022 30289. Raill 704484 624071
3700.00 52032 31152, 84430 704731 62301
3800.00 S.041 32095, Basab 104972 624526
3900400 9,050 33000. 8462 714207 244709, 524746
4000400 9.058 33905. Ba476 714436 251640. 624960
410C.00 9.066 34811. Ba491 710660 2589964 63.170
4200400 9.074 35718, 84504 T1.878 266171, 634374
4380400 9.082 366264 8.518 72,092 273371. 53.575
4400.00 9.090 37535, 8.531 72.301 280591, 63,771
455000 5.097 38444, 84543 72.505 287830. 634962
4600.00 52175 39354, 82555 72,705 295091. 644150
4700.00 9,112 40265, T567 72.901 302371. 64a334
4800.0C  9.119 41177, 82579 73,093 309671. 644515
4906400 94125  42089. 84590 73.281 316990, 644692
5500. 00 9.132  43002. 84600 734466 324330. 64.866
5100.00 9.139 43915, Ba611 73.647 3316874 654037
5200400 9.145  4aBy, Ba621 73.524 339058, 65.203
5300400 9,152 45764, Bat31 730955 346467, 654367
5400400 9.158 46660+ 6641 744169 353855, 654529
5500400 3,166 47576. 84650 74,338 361285, 654688
. $600.00 9,170 48493, 84659 74502 3687264 654844
2700400 52176 454104 84668 T4e665 376182. 654997
5800, 00 9.182 50327. 8.677 74,825 383659, 664148
£900.00 5.11%8 512454 84686 744982 3911504 664297
6000400 54194 52164, 82656 754136 398653. 66. 442
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TABLE 78

MOLAR THERMODYNAMIC PROPERTIES FOR NITRCGEN DIOXIDE (NOZ)

IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 4640055 GRAMS

0 0 0 0 0 b
T ac? aH? and as? 29 agdst
Eo K noSAL__ KCAL  __CAL (AL _ KCAL  _ CAL _
D DEG MOL MOL DEG mOL BEG MOL #OL  DEG MOL
298.15  -1.717 7.93 26,557 =164259 12,26 41,120
STANDARD_THERMODYNAMIC FUNCTIONS

T 1 (H?-Hg; (HO=Dy /7 s¥ ~169-n0)  —t63-udis1

oEG K <nCAL caL _ AL __caL AL __CAL__

) 5EG MOL oL DEG WOL  OEG MGL  MOL DEG MOL

0.00  0.000 0.000 04000 04000 0000 0.00C
100,00  7.953 794.96 7.950  48.385  4043.5 404435
200400 8.218 1599.9 84000 534951 919043 452952
298.15  B.837 2434.9 8.167  57.340 labols 49173
300.0C  8.85C 2650.9 8.170 574395  14768. 49,226
400400 Se601 3373.8 Be435 606043 20643 51608
500.00  10.326 4370.8 B.742  62.265 267624 53,523
60000 10954 5435,7 Q4060 644205 33087 55,4145
700.00  11.468 6557.7 9.368  65.93% 39596, 56.566
897.60  11.880 772546 S.E57  67.493 462684 57.836
508.00  12.207 893046 52323 684912  53090. 58.989
100C.00 124467 10164, 10164 706211 60047, 60e047
1100.0C  12.676 11422. 16.384 71.410 67129, 61.026
1200.00 12,846 12695, 10.583 720520  T4325. 61.938
1300.00  12.984 13990, 104762 73.554  B163C. 624795
1400.00  13.098 15295. 104425 74521  59035. 53.596
1500.00 134192 166104 $1.075 75,428 9633z. b4e 395
1600.00 13.272 17933, 11.208 764282 104118, 65.074
1700.00  13.339 19264. 11.332 77.089 111788, 65.757
1800.00  13.397 20601, 11445 77.853 119535, 664408
1900.6C  13.446 21943, 11.549 78.579 127357, 67.030
2000480 13.489  23290. 11.645 79.270 135250. 674625
2100.00  13.526 24641, 11.736  79.929 143210, 68.195
2290400 13,559 25995, 11.316  80.559 151235, 684743
2300.00  12.587  27353. 11.852  2l.162 159320, 69.265
2400.00  13.613 28713, 11.964  B81.741 167466, 694777
2500.00 12.635 30074, 12030 624297 175668, 704267
2500400 13.655 31435, 82632 1639234 754740
400U i2en /3 348UD. Sle348 1Ycés3e Tled%7
2800.0C  13.689 34174, 834946 2005944 71.641
2900.¢ 13.704 35544, 344226 209GC1a 72.069
3000.00 13,717 36915. B4a791 2174574 722486
3100.00 3.729 38267, Bb.041 L5959, 72,60
3200.00 12,740 39661, 85,677 234506, 73.283
3300.00  13.750 41035, 864100 2430944 73,665
3400.00 12.759 42411, 86.511 2517254 74,037
250000 13,767 43787, 6eF10 2603297, 744399
3600400 13,775 45164, BT7e298 265108 744752
3700.00  13.702  46542. 674675 2776544 75.096
3800.00  13.789  47921. 364043 286641. 75.432
3900.00  13.795 493004 86.401 295463, 75.760
4000.0C  13.800 50679, 85.751 304323, 76.061
4100.00  13.805 52059. 874092 3132164 76.394
4200.00  13.810 55440, 89.424 322138. 76.700
£300.00 13.815  54822. B9.749 331096 762999
4450,0C  13.819 56203, 50.066 340089 77.293
4502.00 13,823 57586. 304377 349113. 77.581
4600.00  13.827 56968+ 90.681 3581674 77.862
4700.00  13.830  60351. 90.978 367248. 78.138
48300.0C  13.833 61734, 91.265 3763594 78.408
4900.00 13.826 63118 91.556 385499, 78.673
5000.00  13.839% 6545024 91.834 394570. - 782934
51¢0.00 2.842  65886. 92.108 4036674 79.190
52CCa.00 134845 67270a 9Ze377 413093, 719« 441
5300,00 13,847 68655, Z2ae041 422355, 79, 688
5400,00  13.845  70039. 92.500 4316224 794930
5500.00 13,851 71424, 934154 44DIZhs 80.168
5600.00 13.853 728104 532403 4502484 80.401
570C«00 132.855 74195, S53e645 459606, 804633
5800.00 13.857 75581, $2.690 468983, 80.859
5500400 1348573 76667 S4e127 478386, Ble0b2
600UJevD 13,861 78353, 9443560 4B780%e 8le301

73
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TABLE 79

MOLAR THERMODYNAMIC PROPERTIES FOR NITRUGEN DIOXIDE UNINEGATIVE ION (N}

T DEG K=273.15+7 DEG C

N
IDEAL GAS

1 CAL=4,18B40 JOULES
GRAM MOLECULAR WT.= 456.00605 GRAMS

STANDARD_THERMODYNAMIC CHANGES _ON FURMATLION _FROM_THE ELEMENTS
G 0

BHI/T as

G o} 4]
T p Aty T T 26y 864/
bEG K mpSAL KCAL cAL CAL KCAL  __CAL__
DEG MOL MOL DEG MOC DEG MOL MOL DEG MOL
298415 “5eth 9 ~85.7 =287.43%8 —20.360 ~T79.775 —-267.5676
STANDARD_IDERMODYNAMIC FUNCTIIONS

[¢] 0,0 0_,.0 0 0_.0 0_,.0
T CP (HT Ho) (HT HODIT ST (GT HO) (GT HO)/T

- A A} Ca A
pE6 k  peéihor ok sedthor  oedthor M6 or62hor
0«00 0«000 04000 0« 000 [eryeisls] 0000 0« 0C0
100.00 7.953 TS4491 T e 949 474516 395647 30,567
200.00 8.251 16003 Ba002 53,087 9017.2 45,086
298415 9,018 2445,1 80201 bbe514 14405, 48,313
300,00 9,033 246148 R4206 566570 14509, 4684 364
400,00 Ce951 341142 Be528 594295 203074 50767
500,00 1Ca 765 G448 .4 8857 614006 26354, 52709
600400 114411 5558.6 Falbs 634628 32618, 544304
T00.00 11.904 672545 Qet08 654426 39073, 554818
800.00 124278 7935.5 Ge91lYy 576041 45697, 57a122
903« 00 124564 917842 10198 686504 L2479, 58.306
1000400 124784 10446, 10a448 624840 59354, 5G4 39%
1160.00 12.957 11734, 10667 714067 66440, 604400
1200.00 13,054 13036. 1Gaub4 724201 73604, 51le337
130000 13,205 14352, 11040 7342532 BO8TE,. 624214
14004060 1364295 15677, ileivs Tuez35 582535, ©3.038
1500.00C 13,369 17010 11340 754155 95723, 63,815
1600,00 13,431 18350, 114469 764020 103282, 64,551
1700400 13,483 19696, 11586 764836 110925, 654250
1800.00 134527 21046, 11692 T7608 118647, 654915
1900.00 13.565 22401, 11.790 T8a340 126445, 66550
2000500 134597 23759, 11880 794037 134314, s73157
210000 13,645 25140 ile96s 797014 144251 OT7e 759
220000 13,550 26484, 124038 80s335 1504535, e 297
2300.00 134671 27850, 12.109 8D.94¢ 158317, 68,834
25 00,00 13.6%0 29218, 120174 Bl,a.52% ihbanl, 5943250
2500400 13,707 30588, 1Ze23%5 AZ w84 1746722 59,845
2603,00 134722 31960, 1Ze29¢ HBlebidd 18265 1. ‘Ge33C0
2700,00 13,735 33332. 12e345 B3e14( 191145, 70.795
2800.00 13,747 34707 12.395 B3,5640 199484, Tle244
2500.,00 13.758 36082, 128442 Bu,122 207873, Tile680
3000.00 13.768 37458, 124486 BLe 58S 216308, T2.103
3100.00 13,777 38835, 124528 K5 e 04D 224790, 72513
3200.00 13,785 40214, 12.567 BS«4T78 233316, 72911
3300.00 15,792 41592, 124504 B5.90Z 241882, 713,299
3400.00 134799 4’2572 12639 Btella 250496, T3a675
3500.00 13.805 44352, 124672 EtbeTi4 259147, T440462
3600.00 13.811 45733, 12.704 874103 2617835 T4 4400
3700.00 13.816 47114, 12,734 874482 276568, 74,748
3800.,00 13.821 LBu9L, 12,762 B7.850 285334, 75.028
39500.00 13.825 459879, 12.73% 884209 294137, 756420
4000.,00 13,830 51261, 12.815 884559 302976, T5 744
4100,00 13.833 52644, 124840 884901 311849, 76.061
4200.00 13,837 540284 12864 894234 320756. 76370
4300.00 134840 55412 12886 B9.560 329696, T6a673
4400.00 134843 56796, 12908 BY«878 338668, 76970
4500400 134846 58181 126929 90189 347671, 774260
4600.00 13,849 59565, 12,949 S0e 494 356705, TTe545
4700400 13.852 60950, 124968 906791 365770 77823
4800400 13,854 62336, 12,987 914083 374863, 784097
4900,00 13,856 63721, 1324004 914369 383986, TH8e 364
5000.00 13.858 65107, 13.021 Gl,649 393137, 784627
5100.00 13.860 66693, 13,038 9164923 402316, 7R, B85
5200.00 13.862 67879, 13,054 92.192 411521, 794139
5300.00 13,864 65265, 13.069 926456 420754, 754388
540C.00 13.B66 70652 134084 92.716 430013. T75.632
5500.00 13.867 72038 13.058 G24570 439297, 79872
5600.00 13.869 T34725%a 134112 934220 44Bb0ba 80108
5700400 13,870 T48lce 13125 G34465 457%41. 806 340
5800400 13.872 76195 i3e138 G3,707 46729Y%. BOe569
5900.00 13,R73 77567, 132,150 G2,944 4T6682. B80e 794
6000.00 12.8B74 78974, 13,162 Qu,177 4836088, B81.015
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TABLE &0
MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TRIOXIDE (N03)
IDEAL GAS
T DEG K=273.15+7 DEG C 1 CAL=4.1840 JOULES
GRAM MOLECULAR WT.= 6240049 GRAMS

STANDARD THERMODYNAMIC CHANGES QN FOURMAT1ON_FRUM THE_ELEMENIS
0 [’ 0 0

0 Y]
T ACP AHT AHT/T AST AGT AGTIT
DEG K <oCAL__ KCAL  __CAL _ _ CAL _ KCAL  _ _CAL__
DEG MOL MOL DEG MOL LEG MOL MOL vEG MUL
298415 ~2.871 13,0 43,602 —~364033 2347 79« 4858

0 0_,0 0_.0 v 0_.0 u_0
T 19 (Hi=Hg)  (r{~H /T (34 —167-rHgy  =te{-H ) /T
DEG Kk =oSAL__ caL _CAL . __CAL (AL __CAL__
DEG MOL MOL Dtc MOL  DEG MOL MOL DEG MOL
0.00 0.0C0 0.000 04000 04000 04000 0.000
100400 7970 754,96 7.950 504610 4266,1 424661
200400 94020 1626.9 84145 564351 964143 484207
298.15 11,217 2618.9 84784 60e349 15374, 51e564
300,00 114259 2635.9 84500 60419 15486, 51e619
400400 13,367 387446 94687 634958 21708, 544271
500.00  14.961 5255.,7 104591 674122 26265 564530
600,00 16,104 685147 114019 05e¥57 35124, 564537
700400 164919 850546 24151 72503 42247 604353
§00.00  17.510 10228. 124786 74,803 49614, 62.018
900,00  17.948 12002. 764892  57201. 634556
1000.00  18.278 13814, 784801 64987, 644587
1100.UC 184532 15655, 804555 72955, 664323
1200.00 184731 17519, 824177 81093, 674578
1300.00  18.890 19400 144923 83.683  89388. 684760
1400.00  19.018 21296, 154211 85.088 97827, 69.876
1500000  19.123 23203, 154469 864403 106401, 704934
1600.00  19.210 25120, 154700 874640 115104, 714940
1700.00  15.283 27045, 154909 884807 123927 724898
18G0400 194345 o977, 164058 89.9i1 1328644 734812
1900400  19.397 30913, 164270 904958 141908, 74,688
2000400  19.442 32855, 164428 9l.954 151053, 15,527
2100.00  19.481 34801, 164572 924904 160298, 764332
2200.00 19,515 36751, 16,705 93.811 169634, 774106
2300.00 194545 38704 16,828 944679 1790584 77.851
2400.00 194571 40660, 164542 95,511 188567, 784570
2500.00 19,594 42619, 17,048 964311 198159 79,264
2600.00 44575, 17.146 97.080 207830, 794934
2700.00 S.6 465432, 17,238 97,820 217572, £0.582
2800.00 194650 48506, 17.323 984535 227393 81l.212
2900.00  19.665 50471, 17.504 9940225 237281, 81,821
3000400  19.678 52438, 174479 994892 247238, 624413
2100400 194690 54407, 174551 10054 257257, 824986
3200,00  19.701 56370, 174618 10l.16 267342, 834544
3300400 194711 58347, 174681 10lel7 2774904 844088
3400,00  19.720 60319, 17,7641 102436 287694, 84,616
3500,00 194743 62291, 17.797  102.93  297960. 854131
3600.00  19.737 64265, 17.851  103.48 308281, 854633
3700.00  19.744 66239, 17.902 104403 318657, 864123
3800400 194750 68214, 174951 104455 329087, B6+602
3900.00 154756 70188. 174957 105407 339568, 87,069
4000400 19,762 721644 18,041 105457  350098. 874525
4100.6C 194767 74141 184083 106405 360679 87.970
4200.00  19.772 76118, 160123 106453 371311, 884407
4300.00  15.777 78095, 184162  1G7.00 381986, 88634
4400.00 19,781 80073, 18.158  107.45  39271C. 894252
4500.00 19,785 82057, 184434  107.89 403474, 89,661
4600.00 194789 84031, 160268 1068433 414285, 904062
4700400  19.792 86010. 184300  108a76 425141, 904456
4800.00  195.795 87989, 184331 109417 436035, 904841
4900.00  19.798 85969, 18.361 109458 446976 91.220
5000400 194801 91948. 184350 109498 4579544 91+591
5100.00 19.804 93928, 184417 110437 468971, 914955
5200400 19807 95909 184444 110476  480030. 924313
5300400  19.809 97890, 184470 111413 491122 924665
5400400 194611 99871, 184495 111450 502253 934010
5500400  19.8i4 1018524 164515 111487 5134244 534350
5600400 15,616 103834, 184542 112443 524628, 934684
£700.00 19,818  105816. 18,564  112.58  535B70. 944012
5800.00  19.819 107798 184586  112.92 547140 94,335
5900.00  19.821  109780. 184607 113426 558451, 944653
6000400 154873 111761, 184627 113459  569793. S44565
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TABLE 81

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS NITRIDE (NP}

T DEG K=273415+T DEG C

298,415

T
DEG K

0.00
100.00
200.00
298415
300.00
400400
500.00
600,00
700400
800.00
9G0.00
1000.00
1100400
1200.00
1300.00
1400400
1500.00
1600.00
1700.00
1800400
1900.00
2000400
2100.00
220G.00
2300.00
2400400
2500.00
2600400
2TU0eLU
2800.00
2900.00
3000.0C
3100400
3200400
3300.00
3400400
3500400
3600.0C
3700400
3800.0v
3900.00C
4000.00
4100400
4200400
4300.00
4400400
4500,00
46C0.,00
470000
4BC0.00
4900.00
5000.00
5100.00
5200400
5300400
5400400
5500400
5600400
5700.00
5800.00
5900400
&00GC.00

IDEAL GAS
1 CAL=441840 JUULES
GRAM MOLECULAR WTa= 4449805 GRAMS

G 0 0 o 0 0
acy aHp aH{/T asy a6y 865/7
__CAL__ KCAL CAL CAL KCAL S oCAL__
DEG MOL MoL DEG MOL DEG MUL MOL DEG MOL
54448 2540 B3485 224120 16.353  6l.891%4

STANDARD_THERMUUYNAMIC FUNCTIONS

o} 0_.0 o_.0 0 0_.0 .00

Cp (HT HO) (HT HOJ/T ST (GT HO) (bT HO)/T
_CAL_ CAL __CAL ___CAL _ CAL __CAL__
DEG MO3 MOL DEG HMOL DEG MOL MOL DEG MOL
0.000 UeUDG Ve 000 Ve 000 0.000 0« 000
74949 793496 7940 424027 340847 344087
B4C1G 159049 Te955 47548 791846 39.593
be312 239049 Ba01Y 50797 12754, 4o TTT
84319 240549 84020 50eb48 1iB4Y4 424829
BeT732 325748 Bolud 534297 18061, 454153
9.18% 4153648 Be 308 554294 23493, 464987
94656 509547 Be4u93 574010 29110. 484517
1C.120 6084,7 Bab92 586533 34886 496841
10.556 711846 54598 594914 40813, 5l.016
10950 819446 SelC5 61e180 46867 524075
114299 9307.5 e 208 624353 53045, 534045
11.603 10453, Fe503 634444 59335, 53¢ 941
11.865 11626, Je 689 HuetbHD 65731 544776
124,061 12825 94866 650 +24 72225 554558
124285 14044, 16032 66328 78814, Sbe L9
12.453 15281 10187 67e181 85490 564993
12,598 16534, 104334 67990 92249 57656
12.723 17800 104471 68e757 99086 58e 286
12.833 19078 104599 69488 10599%. 584889
12.929 20366, 10719 704183 112983, 596465
13,013 21664, 104832 70.849 120035. 604017
13,087 22969, 104938 Tle485 1271541 60548
13.153 24281 11037 724096 134331, 614060
134212 25599 11130 724682 141571, 61e552
13.264 26923, 114218 734245 148866, 62.028
13,310 28252. 1lae301 734788 156219, 624488
134352 29582 11379 Tue3ll 1630625 ble933
134350 30924< e lled53 {4eBl5 i(1lU1Ye ©3e 30L
134424 32262 114522 754303 178587 634781
13,455 33607, 114589 754775 186141, 644186
13.483 34954, 11e651 766231 193739 644580
134509 36305, 114711 764674 201387. Ghe 953
132,532 37656, 11768 77103 209074, 654 336
13.554 39010 l1e821 77520 216806, 654 699
13.574 40366 11487 774925 224579, 666053
134592 41725, 11.521 TBe319 23239 664398
134606 43085, 11.968 TBe702 240243 66e 734
134624 46447, 124013 79075 248131 674062
134638 45810 124055 79438 256055 674383
13,652 47175 124056 79793 264018, 67697
134664 48540 124135 B0e139 272016 684004
13,675 45908, 124173 BDa476 280044, 684303
13.686 51275, 12208 80.306 288110. 6580598
12,656 52644, 124243 Blel28 296206 684885
13,706 54014, 12276 Ble443 304335, 694167
13.714 55385, 124308 Ele751 312454, 69443
3,722 56757 124339 824053 320686, 69714
134730 58130 12368 B2e348 328905 694980
134737 59503, 12396 824637 337154, T0e 240
13 744 60878, 120424 824921 345434, T0e497
13.751 62252 12450 824198 353737, 10« 747
134757 63628, 124476 B3e471l 362073a 70e995
13.762 65004 124501 B3e738 370433. T1le237
13.768 66381 124525 844000 378818, Tle475
13.773 67758 12548 BLel58 3BT7Z34. 714710
13.778 69135 12570 B4e510 395067 T1e940
12,782 70513, 124392 B4e 759 404136. 7124167
13,787 71891, 1246132 854003 412624 124350
13,791 73270 12433 854243 421138, 724610
13.79% T464G. 124652 854478 42966%. T2e82%
13.79% 7602 12672 654710 43822%e. 73.036
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TABLE 42
MUL AR THERMOUYNAMIC PRUPERTIES FUR NITROGEN (REFe STel (NZJ
IDEAL GAS
T DEG K=273.,15+7T DEG C 1 CAL=4.1840 JOULES

1 GRAM MOLECULAR WTe= 2840134 GRAMS

o 0 0 ) .0 0

T acy N sHd asd INF: a6/1
bk oCAL KCAL  __CAL . _CAL KCAL _ CAL
BEG MOL %OL  DEG RO DEG MOL MOL  DEG MOL

298415 04000 Ueu00 Uelbu  GeOOD 0.000  s000

STANDARY _THERMODYNAMIC FUNCTIONS

T o =10y HS-kisT s ~ed-ud ~16%-n0) /7

EG K <eSAL caL _CAL__ _CAL . €AL __caL__
DEG MOL MOL DEG MOL DEG MuL MUL veG MUL

0.00 04000 04000 04000 0.000 04000
100400 64956 692.97 384168 312548 31.238
20000  6.957 158849 424590 7205.0 364045
298,15 62961 2071.9 45,768 11574, 38.815
300,00 6.961 2084.9 45,511  11658. 38.861
400400 64995 278145 474816  163b4. 40.861
500400 Te069 548448 49e3B4  21207a 474414
600400 7.196 4196, L0.682 26213 43,688
700400 79350 432446 5145603  31336. 4ae 766
36060 7.512 5667.7 52,795 365654 45.711
90G.00 74675 b42b.T 53,689  41694. 46549
1000400 7.815 720045 540506  4730%. 474304
1100460 TaG4l 758847 554255 52792 47.593
1200.0C¢ 8,061 878541 55.952 583534 484627
1300.00  B.162 960C.3 564601  63381. 49,216
1400.00  8.252 10621. 57.205 696724 49. 765
1505.00  B.330 112504 57.781  75421. 50. 281
1600.00  5.398 12087, 58.321 812274 50.767
1700.00  B.45 12529 58.832 87085 51.226
1B00.00  B8.512 13778. 599317  $2552. 51.662
1900.00  B.55§ 146324 594778 58947, 52.078
2000.00 84601 15490 £0.21E 104547 52.4Th
2100.60  5.63B 16351. 604639  110990s 52.853
2200.00  B.672 17217, b1.042 117074 53,216
2360.3 8.703 18086 61.428 123198, 53,564
2400.00  8.731 18957. 614739 1293604 £3.900
2500.00 2.756 198324 620156 1355574 54el23
2600400  5.77%  267CE. 5Zecs  1LiT3Ca 24,535
Z700.00  B.80C 21587, L2.831 24,836
280C.00 8.820  22468. 3.152 550127
2900.00  £.838  23351. 63.461 552409
3000400 B.B55 24236 634761 55.683
3100.00  8.871 25122, bael5Z 55,548
3200.00  £.586 26010+ Gle 33k 55.206
3300400 §.500 26859, 620607 564456
- §a514 2779C. thet?3 £6.700
€e927 28652, 652132 56937

Ge539 255754 ciesd3 57.168

£.95C 306654 £5.628 57.3%4

£.962 31365, 554857 7613

6.572 32262, 064100 57.828

8.583 33155, Goe 228 584036

4100400 B.?33 34053 664545 584243
4200400 ca002 34558, 664766 534443
4300430 9e012 35858. 664578 584639
4400420 30021 367604 674185 58.83i
4500.00  2.03C 37663, £7.382 S9.019
46C0 00 9.035 38566, 74587 554203
470000 9408 39470, L7781l 554305
4800400 9,05 40376, €Te972 554560
4500400 G.0b6  41282. 684153 534734
500C400 geiTe 42189, 68342 53.504
5100400 3.0B2  43096. 68522 604071
5200400 5e061  4400%. $oe65d 60« 230
5350400 11105 asSis. 364671 6Ga 397
$L00.C0 54103 45825. 65 e0m2 004595
2500450 7eils  4b736. 05eil9 504711
5600.02 $e127 276abe ; €507 60 e 80n
5700.00 9.12 4gze2 5 594735 £1.015
2300420 $21%3 s 67es5h 7 Sieib5
£G05.50 s z 654350 3617254 61e309
§CCTa0t 5e1L5 T0e00%  306i1Ba 6ied53
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T DEG K=273,15+7 DEG C

MOLAR THE

TABLE 3
RMODYNAMIC PROPERTIES FOR SULFUR NITRIDE (NS!
IDEAL GAS
1 CAL=4.1840 JUULES
GRAM MULECULAR WTe= 4640707 OGRAMS

T
DEG X

298,1%

¥

DEG K

0«00
100400
200,00
298415
300.00
400400
500.00
600400
700.00
800.50
900,00

1000.00
1100.0¢C
1200.00
1200.00
1400,0C
15GC.C0
1600.00
1700.00
1800.00
1900.00
2000400
2100.00
2200400
2300,00
2400.00
2500.00

2700400
2B06.0C0
2900400
3000.00
3100.00
3200400
3300.00
3400.C0
3500.00
3600.00
3700.00
3800400
3900400
4000400
4100.C0
4200.00
4300.00
4400.00
4500.,00
4600,00
4700.,00
4800.00
4900400
5000400
5100.,00
5200.00
5300.00
5400.C0
55C0.00
5600.00
5700.00
5800400
5900.00
6000.00

DES MOL

0.000
TeT720
T.697
74599
7.600
TeTu2
7951
Relu6
B.304
Ra433
8,534
Bebl4
B.67E
8.731
Ra775
B.B12
BeB843
B.871
B.B95
8.916
84935
84952
8,968
8.982
84996
9.006
q.,02¢
5.432
el
G052
9.062
9.G72
S.081
9.08%
9.C98
9.106
9.114
9,122
9.13¢C
9.138
Se145
S.153
Q.160
Ye167
Sel74
S.181
S.188
9.195
94202
9,209
9.216
9.222
9.229
94236
9.242
9e249
9e255%5
9e262
S.268
9.275
G.281
9.288

c 0 G 0 .0
any andsT as? 2864 A/t
KCAL _CAL __CAL__ KCAL LLCAL
MOL DEG MOL BEG MOL MOL DEG MUL
63, 211.202 224537 564275 188.7464

0 c_,.0 ¢ c_,0
(H—Ho) UHI=H AT 5¢ (63-Ho)

CAL < CAL _ ~CAL_ CAL

#OL DEG MOL DEG MUL MOoL
C.C00 Ce000 0«00 0.000 0« 000
71996 74200 Lliabl2 37412 37.412
1497,9 74490 5C.008 B503,8 424519
224%.9 Te5323 534052 13572, 45,520
225949 74523 13670 454556
3025 .8 T565 19995, 47.738
3810.8 Teb22 57052 2471594 494431
461548 74693 584519 30496, 048206
543847 7770 50,787 36412, 524017
€27547 7o B4R [Ys PRl “Lug, 53,060
7123.6 74915 £1e%0u 4BEQC, 53,989
798146 T.GE2 624808 SUB25. 544 B26
8845,6 Bo041 634632 61149, 55459¢C
271645 R,C97 L4 43RG 67550, 564292
10591, Bej&? 4540093 74025, 56¢942
11471, Be164 554741 80565, 57,547
12353, Ba236 660351 87173, 584115
13235, Ra275 564922 93835, S8e.647
14127 Be310 674461 100556, 594150
15018, Be342 674970 107327, b5.626
15911 8e374 6Be452 114147, 604077
168054 8a403 686911 121016 60508
17701 8.429 hYe34R 127929, 60.918
18598, B U454 69,766 134886, 61,312
19497, 8477 70.164 141881, €1.688
20398, 3 706547 148916, 624048
21299, 70,915 155229, £2.396
22202 714269 164099, 624730
£31U5. Tlef10 177243, 634053
24010, 714939 177421, 634264
24916, 724257 184631, A 666
25823, 56 151873, 634958
26730, 199144, 644240
27639, 206446, Su.BlL
28548, 213776, 64,781
29458, 221130, 65.038
20368. 3e5 228514, 554290
21280. TLe223 235923, 5S¢ 534
32193, Tae,s73 243358, 65,772
33106 T4e717 250816, 564005
34020. 744954 258351, 664231
34935, 7Ze186 265810 666452
35851, 75412 273339, 66,668
36767, 754633 280892, 66,879
37664, 754849 28Bu467. 674085
38602 764060 96063, 674287
39521, 762266 3203677, 674684
40440, T6eu68 311314, 674677
41360, T6.666 218971, 674866
42280, 76.860 326649, 68.052
43201, 774050 334345, 68,4234
44123, 774236 342058, 68,412
45046, 84832 77419 349792, 684587
459069, BeB4L 77.598 347547, 6Be 758
4Hb8Y3., E.848 774774 2653104 68, 92¢
47818, 8.855 77947 373097, 694092
48743, Be 862 784116 3808Y6. 694254
49669, 8.869% 7842832 388717. 69,414
50594, 8.876 TBe44T 496554, 69,571
515214 B.883 784,609 404411, 69.726
52449, 8.899 784767 4122764 69.877
23378, Be8G6 784923 420160, T0.027
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TABLE 84

MOLAR THERMUDYNAMIC PROPERTIES FUR DINITROGEN MONOXIDC (NZU)

T DFG K=273.15+47 DEG C

GRAM MOLECULAR WTe= 4440128 GRAMS

IDEAL GAS

1 CAL=4.1

840 JOULES

T
DEG K

298415

T
DEG K

0.00
100.00
200400
298,15
300400
400.00
500.00
600.00
700.00
800.00
500400

1000.00
1100.00
1200.00
1300.00
1400.00
1500.00
1600.00
1700400
1800.00
19092.00
2000.00
2100.00
2200.00
2300400
2400400
2500,.00
2600,00
2700.00
2800.00
2900400
3000.00
3100.00
3200.00
3300.00
3400400
3500,00
3600.00
3700.00
3800.00
3900.00
4000.00
4100.00
4200.00
4300.00
4400400
450000
4600.00
4700400
4800400
4903.00
5000400
5100.00
5200.00
5300600
5400400
5500,G0
56CJeU0
5700400
5802400
5900400
600000

0
Ap
CAL _
BEG MOL

-l.268

lagaB35

STANDARD THERMUDYNAMIC FUNCTIUNS

¢}
AHT/T

CAL
DEG™MOL

65,7719 ~17.721

0_.,0
(HT Ho)
CAL

MOL

0.000
695,97
1440.9
2269.9
230649
32818
4340,8
546747
6649,7
787c40
F1laa,ed
10442
11765,
13110.
la4T3,
15851,
17241,
18642,
20053,
21471,
2890,
24321,
25765,
27204,
28648,
30096
31547,
33001
34456,
35917,
3737¢c.
38841i.
40306,
431772
43240
44709
46175
47651,
49123,
50595,
52067,
53544,
55020
56456,
57975,
59450,
60928,
62407,
638864
653066,
66846,
68346,
69807,
7ize7.
72765
Tac5i.
75735
77215
78590«
6016l
Bi6ba,
B3luab,

0_,C
(Hy Ho

CAL

0.0C0

64960

7205

T+680

7.690

B4205

BabB2

9e1i3

G«200

JebL4B
10el01
1Qe4al
104656
104525
11,133
11le322
11le494
114651
11.796
1lev2d
124050
124103
124268
124365
124455
124540
124619
124693
izl.762
iZ2.628
124859
124547
13.002
124,054
13.103
134150
13,154
13,236
13,276
13.315
134351
13.200
134420
136451
134682
436511
13540
134367
13.593
134018
13,642
13,665
13.088
13,709
13,730
13.750
15,770
13,788
134807
13.824
13,841
13,858

T

0
57
cAL

0.000
434986
494106
524543
524600
554397
574758
594510
6lebsc
Ry y
Lhelb3
664130
674391
68.562
656652
704672
Tleb31
724536
73,391
T4al01
Tae91Z
754700
76e407
77.077
77719
7B4335
78.928
79498
804048
80579
Ble091
8le587
624068
824533
B2e58>
S3e423
53e645
Bhelbh
Buab6T
85,4060
85e443
85.816
86.181
86537
86.884
67ed24
874556
874881
884199
88e511
88816
894115
BT 408
874096
BI.977
F0e254
906520
90793
Y1e055
Gleslis
Y1le567
Y1l.816

79

0
67
KCAL
oL

24,90

100
(63-Hg)

CAL

MoT

0.000
370246
838042

13376,
13473,
18877.
£4538,
30416.
36493,
427394
4914l
556867,
62364,
69164,
76074,
830%0.
90206,
97416,
104712
112091,
119551,
127086,
134692,
142366,
150106,
157908,
165772,
173694,
iBle7l.
189704,
197786,
205920.
2141044
ccé >33,
23001C.
238G2va
247¢9¢
255699,
264144,
272632,
¢81157,
289719,
298321,
306958.
315627,
324534,
33307Z.
541844,
350648,
359485,
368351.
377247,
386174.
395129,
404111,
413123,
4221044
“31dlb.
44031be
449437,
458584,
467751

0
a6y /T
_SAL
DEG MOL

8345145

bch MOL

0.000
37.026
414901
444863
444911
47193
49,0177
50697
524132
Dde il
544602
554687
564695
574636
584518
59.350
604137
60. 885
614595
62273
ble 9l
634543
64413y
bheTll
65,264
654795
664309
664865
6ie 286
67.751
684202
658. 640
69.066
6947
LYo BUL
70273
704655
71.028
714350
71745
12.09¢
124430
724761
73.085
734402
13471c¢
T4e016
Tle3ls
T446006
The893
75,174
154449
7154720
75,9806
166247
7164504
764757
77005
717e245
T7e 489
174726
77558
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TABLE 85
. MOLAR THERMODYNAMIC PROPERTIES FOR DINITRUGEN TRIOUXIwE (NZ\)BI
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
l GRAM MOLECULAR WTe= 76e0116 OGRAMS
‘ c
LHIIT asy 869 269/t
: KCAL AL caL KCAL  __CAL_
| ' MOL DEG #OC DEG MOL MOL DEG MOL
L‘ 298.15 =149610 20,01 6741135 454360 33432 11167552
. STANDARL _THERMUUYNAMIC FUNCTIUNS
T cp P R Tt Y S e A YA
K CAL__ CAL < CAL_ CAL__ CAL __CAL__
DEG DEG MOL MOL DEG MCC  DEG ROL #GL DEG Aoc
298415 15,682 Oe Oe 734911 <2037, 734911
300,80 15,717 284999 Gel57 144008 24173, 7134912
373,15 16,976 1225.3 34254 77575 27721 7144281
400400 17.384 168649 44217 TBe767 29820. 744550
50Ca.00 184730 3495,8 62992 B2e 797 37503, 754805
600400 19.82u 542447 Gel41 86312 46362. 77270
700.00 204692 T452,6 104647 894435 55152, 78.788
B8O0.00 21,385 9557.5 11947 G2ed&h 64238, 804297
900600 214936 11724, i3.027 Fhe 7156 713592, B8le 765
1500400 224375 13540, 13340 Y7ei3l 83191 83.1591
1100,00 224128 i6l96,. 1hei24 994<81 v3013. 84,4557
1200.00 234014 18484, 15403 iCled? 10304<. 854668
13C0e00 23,249 0771 154598 103612 1il3ces,. B87e125
145040¢ 23443 ¢313za 18en23 104485 12366¢c. 884330
1500400 234605 <5485, i iID6e4l 134229 B9 486
1600,00 23,741 27852, 108400 144954, 70596
1700400 23.85% 3023¢c. 10Ye4d 1558¢7, Fia603
183000 234955 3¢6&3a 110e81 166841, 524689
1909.,00 244,040 35023, 112611 177588, 53.678
200G, 00 244113 37431, 113435 189261, 544631
2100.0C 244177 39845, il4452 200655, 924550
2200400 244203 42260, il5eb3 cidlou, ¥6e 438
2300406 24,282 44691, 116473 223785, 97.297
2400400 26,4326 47122, 11770 ¢35508. Y8128
244365 437556, 118476 247535, FBe 934
244,395 51995, 11971 59258, 994715
244430 54435, 120463 271276, 100467
L4e458 56881, R 9e 83584, ifiecl
Z44483 55326 Y] £¥5560 iUleve
244506 61777, 123421 307859, 102.62
244526 664229 124402 320221, 103.30
2642485 6668, 124480 332662, i03e.5¢6
244562 69138, 125455 3451765, 104460
. 244578 71595, 126428 357771, 105,23
350G.CC 244593 74053, 12700 370435, 105.8¢4
36004 0U 24,4600 7651:z. iclevy 362170 1064 44
3700400 244618 78374 ilbesb 395973 10702
3800400 2i4e629 Bil437, 1c902 “(B86L, i07459
359CUeu0 240680 835C0. 1256606 4217764 1038e10
) 4000.0C 264650 86365, 130428 4364774, 108469
4100400 244659 88830, 130486 447833, 109.23
4258400 244667 91296, 131e49 46095, 109.75
4300,00 244,675 93764, 132407 474130, 11C.26
4400,00 24,682 $6231. 132404 487565, 110470
. 4500400 244689 987C0. 133619 500656, 1iie26
4600V.00 244695 101169, 133473 514003, 111e74
4700 UC 244704 1Cs03ve 1546206 5¢74Coe 11Ze¢l
4800.,00 244707 106109, i34e78 540855, iicebb
490040C 244712 108560, 135429 594359, 113413
5000400 244717 111052, 135479 567913, 113.58
5100400 24e7c2 il35z4. 136620 581517 115,02
52C0.00 26,727 115595, 136e76 595170, 114,406
530506.00 24,731 116469, . 137423 608669, il4.88
5406,0C 24,4735 120942, 224391 13770 622616, 115430
5505400 244738 123416, 224439 138415 636406, 115,71
5600400 244,742 125850, 224480 138460 650246, 1ibel2
5700.00 244755 128364, 22520 13%9.03 664127, 116451
£802.C0 244785 130835, 224558 1394406 078052 116691
l 5500490 24alD2 133314, cdeP i3748Y bYeQLle illecd
600400 244755 135789y, 22032 15030 T0602% 117.67
N=2%B8.15 DEG K




MOLAR THERMODYNAMIC PROPERTIES FUR NITROGEN TETROXIDE (N

T DEG K=273.15+7 DEG C

TABLE 86
ZU#’
IDEAL GAS

1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 6040122 GRAMS

STANDARD_THERMODYNAMIC CHANGES_ON_FURMATIION_FRUM_THE_ELEMENIS

0 0 0 0 0 0

T acy AHy AHT/T Asy AGT AGT/T

pEG Kk ==SAL - KCAL __CAL __CAL__ KCAL _CAL__

© DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL
298415 —24642 2.19 Te3452 ~71e1043 23.38 7844165

STANDARD _THERMODYNAMIC FUNCTIONS
0 0_0 0_,0 0 0_,0 0_,0

T Cp (HI=Hg) (Hy=H1/T Sy (63—Hg) (67=Hg ) /T

DEG K CAL __ CAL _CAL__ CAL CAL I CAL__
BEG MOL MOL DEG MOL  DEG MOL MOL DEG™MOL

0400 0000 04000 04000 0e000 0+000 0000
100400 114056 956495 94570 574135 475646 474566
200400 150106 226349 114319 660034 10943, 544714
298415 184464 3918,.8 134146 724720 17763, 594577
_.300400 180519 _ _ _3952,8_ _____ 13,176 124834 17898, -—224628
400400 214156 594147 144854 784538 25474, 63,684
500400 234232 8165.6 164331 83,492 3358C. 674161
600400 244859 10573, 174622 B74877 421524 T70e254
700,00 264126 131254 184750 914808 51141 734058
B00.00  27e112 15789 194737 954364 605026 754628
900400 274883 18541, 204601 984604 70203, 78.003
1000400 28,491 21361, 21e361 101e57 B0213e 806213
110000 284976 242356 224032 104631 50509 824281
120000 29366 27153, 224627 106485 101069 844224
1300,00 29.683 30105, 23,058 109422 111875, 864057
1400,00 29,945 33087, 234834 111442 122907, 87.791
1500400 30,161 36093, 244062 113450 134154, 89,436
1600,00 30,343 39118, 24 4449 115445 145604, 914002
1700400 30,497 42161, 244801 117430 1572414 924495
1800,00 30,628 45217, 254120 119604 169055, 93,922
1900,00 304741 48286 254413 12070 1810464 954287
200000 304838 513644 254682 122428 193197, 964599
2100.00 304923 54453, 254930 12379 205501 974858
2200.00 306997 57549, 264159 125423 217952, 994069
2300.00 31,062 60652 264370 126661 230543 100424
2400400 314119 63761 264567 127453 2432734 101436
2500.,00 31,170 66876, 264750 129420 256128, 102445
2600400 31,215 69995, 264521 i30eu3 269111 103.50
2700.00 31.257 73119, 27.0R1 131 .60 2R2213. 104.52
2800,0C 314293 76246, 274231 13274 2954304 105451
2900.00  31.327 79378. 274372 133484 308759 106447
3000,00 314356 82512. 274504 134490 322195 10740
310000 31.3R4 85649, 274629 135493 335738 108430
3200400 31.408 88789, 274746 136493 345382, 109.18
3300,00  31e431 51930, 27e058 137450 363123, 110404
3400400 314452 950754 274563 138483 376961, 110.87
3500400 314471 98221, 284053 139,75 390850, 111468
36UC.00 31,488 101369, 284158 i4Ce63  404%06. 112447
3700400  31,5C4 104519, 28445 L4 4190124 113,25
3800.00 31.519 167670, 284334 433207 114400
3900,00 31,533 110822, 284416 143415 447681, 114474
4000,00 31,545 113976, 28,454 143495 461835, 115. 46
4100.,00 31,557 117131, 284569 164473 476269 116416
420000 314568 120288 2B4640 145449 490781, 116.85
4300,00 31.578 123445, 284708 146024 505369 117453
4400,00  31.5R8 1266044 284774 146496 5200286, 118419
450000  31.597 129763 2846306 147467 5347604 118484
4600400 314605 132923, 284896 148437 549563, 119.47
4700,00 31.613 136084, 284954 149405 564435, 120.09
4800,00 31,621 139246, 29,010 149471 579369, 120470
490000 31,628 142408, 294063 150436 594373, 12130
5000,00 31,634 145572, 29.114 151,00 609446, 121.89
510000 314640 148736, 294146 51463  £24574, 122447
5200400 31,646 151899, 294211 192424 639771, 123,03
5300.00 31,652 155064, 29.257 152485  655021. 123459
5400400 31,657 158230. 294302 153444 670337, 124014
550000 31.662 161396, 294345 154402 6857104 126467
560000 31,666 164563, 29,386 154459 701143, 125420
5700.U0 31,671 1677304 294426 155415 716627 125472
5800.00 31,675 170896, 294465 155470 732171 126624
5900,00 314679 174064, 294502 156424 747770, 1264 74
6000,00 31,683 177232, 294539 156478 763419, 127424
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TABLE
MOLAR THERMODYNAMIC PROPERTIES
LIQuid
T DEG K=273.15+T DEG C
GRAM MOLECULAR WT.=

87

FOR NITRGGEN TETROXIDE (NZOA’

1 CAL=441840 JUULES

600122 GRAMS

[0} C 0 Q 0 G
T o« oHy T as? i 865 /T
E6 Kk ~oCAL__ KCAL  _ CAL_ _ CAL__ KCAL (AL _
b DEG MOL MOL DEC mBL DEG moT MOL DTG ROl
298.15 13,057 -4.66 ~15.629 -93,768 23.29 7841146

STANDARD _THERMODYNAMIC FUNCTIONS

o °_,0 G_,.0 U Ce0 0 v
T & (H7=H31  (HT-HO /T sY (Gy=Hg)  ~(GY~HI) /T
cAL L CAL _CAL__
DEG K MOL DEG MOL
0,00 0.000 0000
100,00 174146 174416
20000 __30,478____ 287209 _____14.364___ 374190 ___ 456902 ___ __ 22826
298415 867541 294767
-300.00 _ 340138 ____60%€s7 _____JG. clo___ _856bl.0 29,893
400400 14524, 364311
500,00 42.738 13784, 27.56% 534665 21048, 424096
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DEG K

298.15

T
DEG K

0.00
100400

.-200.00
298415

500400

MOLAR THERMODYNAMIC PROPERTIES FOR NITROGEN TETROXIDE

T DEG K=273.15+7 DEG C

TABLE 87
‘NZUA)
LIGUID

1 CAL=441840 JUULES

GRAM MOLECULAR WTax 6040122 GRAMS

[¢] ] o 0 0 ye)

&p AHT AhT/T AST &T AuT/T
__CAL__ KCAL ~CAL __CAL__ KEAL __CAL__
DEG MOL MOL DEG MOL vEL MUL MUL LG MuL
13,057 —4 466 ~15.629 -93,768 23429 7841146

STANDARD THERMODYNAMIC FUNCTIONS
U 0_,.0 6_, 0 0 e 0 L u_

CP (HT HO) (HT HO)/T bT (GT HO) (GT HO)/T
__CAL__ CAL ~_CAL _ __CAL _ CAL _CAL _
DEG MOL 7o} DEG MOL DEG MOL MCL CEG MOL

0.000 0.000 G000 04000 C.000 0+ 000
264979 Ce 0. 17.416 1741.6 174416
_-30.478 22826
354058 29e 767

__________ 292892

50eb2b 364311

42.738 13784, 27565 65665 21048, 42096
82




.

MOLA

298.15

400400
500400

TASLE 88
R THERMUDYNAMIC PROPERTItS FuR NITRUGEN TiTROXIDE {NZUQ)
CRYSTAL
«15+¢7T DEG C 1 CAL=4,1840 JOULES

GRAM MULECULAR WTe= 600122 GRAMS

RU_THERMODYNAMIC CHANGES N FURMATION Fxud THE ELEMENTS
0 0 o - [¢] 0 0
fale Ay BHI/T 857 267 AGL/T
_EAL__ KCAL __CAL__ __CAL__ KCAL __CAL__
DEG MOL MUL DL MOL el MUL MGL DEG MUL
B.08B2 ~Be373 ~28e065 —1074840 234785 7843296

0

0_.,0 = 0 . +0_0,  _.0_

o (Hy=H3) (H{=H /T 7 (63-H)) (GY-HII/T
__EAL CAL __CAL__ L-CAL__ CAL _CAL__
DEG MCL rOL DEG MOL  DEG MO MOL DEe mMOL

0.000 04000 C+000 04000 04000 0000
144507 772496 74730 13414 568447 5,685
21e916 26039 _____ 132019 222812 225842 ~-222122
29.182 511147 174145 35,918 550742 184713
25431¢ 516547 17.219 364099 566440 18+ 880
364716 850146 214254 454646 975647 244392
39,958 12372, ZaaTs 5442668 147624 294524
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TABLE 90
MOLAR THERMCDYNAMIC PRCPERTIES FOK TRIPHOSPHORUS PENTANITRIDE (NgPy)
CRYSTAL
T DEG K=273415+T Di6 C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.= 16209549 GRAMS

0 0 0 ° 0 0
T ach any N 559 569 6%/t
ok oGAL KCAL  _ CAL_ _CAL__ KCAL AL
DE DEG MOL MOL DEG MOL DEG MOL MOL BEG MOL
298.15 3,0055 —T1.4 ~239,4756 —B5.772 ~45,656 =15341302
STANDARD _THERMODYNAMIC_FUNCTIONS
v o_ 0 0_0 O _, 0.0 _ .0_0
T o (H=Hg)  (HI-HQI/T 3 69ty =163 /T
bEG K moCAE_ caL _ AL __CAL__ CAL _CAL
BEG oL MOL TEG oL  CEG moL MOL 5EG MOL
298.15  35.600 0. 0. 43.598 13118, 43.998
300,00 354643 55.997 04220 444218 13199, 43,998
400,00  37.952 3745.8 94365 54,786 18169. 450424
500.CC 400270 7656.6 15.313 63.506 26096, 484193
600,00 424580 11799. 19666 71051  3083l. 514386
700.00  44.895 16173, 23.105 77.785 38279 bia 685
B00.00 474208 20776, 25.372 83.935 46370 574962
SC0.00 49,540 25615, 284461 65.629 55051, 61,168

25G0.00 554997
260040C 554997
2705.C0 55.997
25CG.0 556997
29GU.00 554997
35035400 554,997

N=ZYBel2 DEG K

l4zlbie

4703131
474427

85

148409
150420
B A
154421
156410

280068,
£9521%¢ca
310514.
326029,

i0o. 08



TABLE 90
MOLAR THERMODYNAMIC PROPERTIES FOR TRIPHOSPHORUS PENTANITRIDE lN5P3)
CRYSTAL
T DEG K=273415+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 1629549 GRAMS

STANDARD THERMOUCYNAMIC CHANGES ON _FORMATION FROM THE ELEMENIS

o] 0 0 o] *] 0

T iy AHp BHT/T a5 A6y 86377
DEG K =~=CRb__ KCAL __CAL__ _ AL __ KCAL ~CAL__
DEG MOL MOL DEG MOL DEG MOL MOL oth MOL

298,15 3.L055 -Tle4 ~239.,4756 ~B5,772 -45,656 =15341302

STANDARD THERMUDYNAMIC FUNCTIONS

T C; (H;-Hg) (H?-Hg)/T S% -(G?-Hg) -(G?-Hz)/T
DEG K  meBb__ CAL __CAL__ JCAL__ CAL CAL__
DEC MOL MOL UEG MOL DEG MOLU MOL DEG MOL

354600 Oe Oe 434998 13118, 434998

354643 65,997 0e220 444218 13199. 43,998
37.952 3745.8 Je365 S4e7b8 18169, 454424

406270 765646 15.313 63.5006 24096, 484193

424580 11799 19666 71e051 30831, 5le 386

L4g855 16173 234105 77«789 38279 544,685

4742U8 20776, L.972 834935 46370, 57a 962

49,50 ¢56ide 2Be4bl 894629 55051, 6le168
_10000C __51e2%s___ _3064le 304641 __ 94,923 __ 64282, ______0ks28¢
54725 359284 32.662 95360 74028, 674298

554397 41475, 344562 104e79 84268, 70e223

554997 470086, 36.220 109428 S49T4e 734057

S5oe997 S26b5. 37.632¢ 11343 10611i. 754794

S5Le9%7 56285 364857 117429 117650 7Be433

524997 63885, 39.926 120490 129562 B0e976
554997 69485 40.873 124430 141823, 830440

Shews? 750644 4le713 1d7e50 1544134 854 782

554957 80684 42465 130453 167316, 88.001

554997 86284a 43,142 133,40 180515, 904257

554997 518832, 43,754 136413 193992, 524377
£e997 57483, 444311 13Be74 207736, 944426
554997 1030863, 444819 141422 221735, 9644006
554597 108683, 45,264 143461 235979, 984324

554997 114282 454,713 145489 250454, 100.18

554997 119882, 460108 148409 265154, 10le938

55,997 1254824 464475 150420 280068, 10373

550997 151084, 464015 192 o4 499 1%¢ce 100443

554997 136681 474131 154421 310514, 107407

20000 S5ha9y7 i4cilBlae 4Te427 156e10 326027 i00.00

N=298.15 DEG K



TABLE 91
MOLAR THERMODYNAMIC PROPERTIES FOR OXYGEN MUNATOMIC (O}
IDEAL GAS
T DEG K=273,15+T DEG C 1 CAL=441B40 JOULES
GRAM MOLECULAR WT.= 15,9994 GRAMS

STANDARD THERMODYNAMIC CHANGES UN_FURMATIUN FRUM THE tLEMENIS

0 0 0 0 (:] 0
T acy BHy A/ as; 264 a63/T
DEG K CAL __ KCAL _CAL__ _CAL - KCAL CAL__
DEG #MOL MOL DEG MOL DEG MGL MGL DEG MOL
298,15 1.727 594553 1997407 134965 55,388 185.7713

STANDARD THERMODYNAMIC FUNCTIONS

0 0_,0 0_,,0 0 0 0, _,0_.0
T CP (H‘- Ho) (HT HO)IT ST ‘GT HOD (GT Hol/T
DEG K ~SAL__ CAL _CAL__ _CAL (AL __CAL__
= DEG MOL MOL LDEG MOL DEG MOL MOL vEL MOL
0.00 0000 0.000 0000 0000 0.000 0000
100.00 S5«666 527497 5.280 32464 271845 274185
200400 Se434 1084,9 54425 364338 6182.7 30.913
298,15 50237 1607.9 54393 3Be4bH6 9860e7 33,073
300.00 50235 161749 54393 3Be499 9931.8 33.106
400400 54135 2135.9 54340 394989 13860 344649
500400 5.UB1 264549 54292 416129 17919 354837
600400 54049 315%i.8 54253 424052 Z207%a 366 799
70000 5029 365548 He223 L2e829 263244 37.606
800400 5.015 41578 56197 “43e499 30641 38430«
90Ve00 54006 465948 5.178 444090 35021. 384912
1000400 be 999 5159.7 54160 444617 39457, 394457
1100.00 4o 994 565867 S5el44 454093 43943, 39,948
1200600 44990 615847 56132 454527 48473, 406394
1300400 44987 665647 50121 454926 53047 404805
1400600 4,984 715546 5e111 “6el96 57658, 414185
1500600 44982 765346 5102 L6e 640D 62306, 414537
1600400 44981 815146 54095 464961 66985, 414866
1700400 44979 8649.6 54088 476263 71697, 42175
180000 4a979 914745 5082 476548 764384 424466
1900400 44978 964545 54077 474817 81206. 424740
2000400 44978 10143, 5.072 484072 86000« 434000
2100400 4ea978 10641 5067 4Be315 9081Y%e 434247
2200400 44979 11139, 54063 484547 95663, 434,483
2300.00 44980 11636, 5.059 486768 43,708
2400,00 4,981 12134, 54056 484980 43,924
250000 44984 12633. 5.053 494183 444129
2600400 e FBE 13131, 54051 494379 44,4328
2700400 44990 13630 5.048B 49,567 44,218
2800« 00 heIUG 14129 54046 494749 L4e702
290000 44999 14629 54045 490924 444879
3000400 S5¢0L04 1512%. 56043 20e0v3 454050
3100690 S5eU10 15630. 54042 506257 454215
3200400 S5aV17 16131 5041 506416 454375
330000 5.025 16633, 54040 50570 454530
3400400 Seu33 17136. 5«040 506721 454681
3500400 5.061 17640, 5040 504867 454827
3600,00 5a050 18144, 54040 51009 454969
3700400 50060 186504 54041 5lela? 464107
3800400 50070 19156. 54041 514282 464241
3500400 54081 196644 5042 5letld 46372
4000400 5091 20172, 5043 516543 464500
4100400 5,103 20682, 5e044 514669 L4be 625
4200400 Sell6 21193, 54046 516792 46a T46
4300400 S5el26 21705 54048 516912 464865
4400400 5138 22218 5050 524030 464981
4500.00 5150 22733 54052 52e 146 474095
4600400 Sel162 24248, 54054 526259 474206
4700400 S5«a174 23765 5.056 524370 47314
4800400 S.186 24283, 5.059 524479 47420
4900.,00 5198 24802, 5.062 524586 474525
5000,00 54210 25322« 54064 524692 474628
5100.00 54222 25844, 5.067 524795 474728
5200400 52234 26367« 5.071 524896 4748206
5300400 5e246 26891. 5074 526996 474923
5400400 50258 27416 5.077 534094 484017
5500400 54269 279424 5.0860 534191 486111
5600400 Z4286 28470 5.084 534286 4Be20<
5700420 54292 268999 5087 534380 4Be293
5800.00 5302 295284 5091 534472 4Be381
5900400 5313 300584 5095 534562 4Be 468
6000400 54323 30590 5098 534652 291323, 486554



T

TABLE 92
MOLAR THERMODYNAMIC PROPERTIES FOR OXYGEN UNINEGATIVE ION 107
IDEAL GAS
DEG K=273,15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe.= 15+99995 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON_FURMATION FROM_THE ELEMENIS

T ac) au? audsr as? 869 86%/7
CAL KCA CAL cA KCAL cAL
DEG K BEG ROL K8F  bectWor  oEgoRor St oEcowor
298,15  -3.357 24.29 81.4686  8.220 21.84  73.2513
STANDARD_THERMOCYNAMIC FUNCTIONS
T cd T R 1 S VAR SR T e ~(63-HQ1 /T
DEG K <eCAL caL _cAL AL CAL cAL__
DEG MOL MOL DEG MOL CEG MOL MCL DEG MOL
0.00  0.000 0.000 0.000 04000 0.000 04000
200.00  5.278 105640 5.280  35.629 606948 304349
298.15 5,148 1567.0 5.256 37,709  9676.1 32,458
300,00  £.147 157646 5.255 37,741  9745.8 32.486
400400 5081 2087.6 5.219  39.212 13597, 332993
500.00  5.045 2593.7 5.187  4aC.341 17577, 35.154
600.00 54023 309740 5.162  4l.259 21655, 354097
700400 54010 3596.6 S.l41 424032 258Z4e 36e 851
800,00 54001 409941 5..24 424701 30061 37.577
90000  4.994 459548 5.110 434289 34362, 38,179
1000.00 4989 509749 5.098  wb.8l5 36717, 3684717
1100.00  4.986 559647 5.088  4L.291 43123, 35,203
1200.00 4,983 6095.1 5.079  4h.724 47574, 390645
130000  4.981 659343 5.072  45.123  52067. 404051
1400200 44979 709143 5.065  45.492  56598. 404427
1500200  4.578 7589.2 5,059 45,836 61164, 40.776
1600.00 44977 808649 5.054 464157  65764. 414102
1700200 44976 858445 50050  46.458 70395 414409
1800.00 44975 908240 5,086  46.743  75055. 412697
1900.00  4.974 9579 .4 5.042  47.012 19743, 414970
2000.00  4.976  10077. 5.036  47.267  B445T. 420228
2100.00  4.973 10574 51035 474509 891564 424474
2200.00 4,973  11071. 5.032  47.741 93958, 42,708
2300.00  4.972 115694 50030 474962  98Th4. 42.932
2400.00 4,972 12066 5.027  48.173 103550. 43.146
2500.0C 4972 12563. 5.025  48.376 108378. 43,351
2600.00 4571 12060. 2,023 &B.571 113225, 432548
2700000 4.973 13557, 5.p21  4B.759 118092 43.738
2800200 4u9ll 14054, 51015 4Beva0 122977. 431925
2900200 44971 14551, 5.018 494116 127880. 444096
5000.06 4570 150484 51016 45.283 132500. 440267
3100400 4,970 15546, 54015 49,446 137736 4be43l
3200.00  4.970  16043. 2.013  45.604 142589, 444590
3300.00  4.970 16540, 52012 94756 1476574 4ha 704
3400.00  4.970  17037. 1011 49.90% 1526404 4hl 89
3500.00  4.970  17534. 5010 50.049 15763&. 45,039
3600.0C  4.570 18030 2,005 504189 lezé6av. 45,180
3700.00  4.970 18527 5.007  50.325 167675. 45.318
3850.00  6.965 19024 51006 504458 172714, 454451
3900.00  4.965 19521, 5.005  50.587 1777674 45,581
4000.006 4,969 20018, 51005  50.712 1828324 45,7068
4100.00  4.969 205154 21004  50.835 1675094 4544831
4200.00  4.969 21012 5003 50.955 192995 45952
4300.00  4.969  21509. 5.¢02  51.072 19B10C. 464070
4400200  4.969 220064 5.001  51.186 2032134 464185
4500.06C  4.969 22503 5.001  51.298 208337. 464297
4600.00  4.969  23000. 51000  5le407 213h74. 400407
£700.00 44969 23497, %.999  51.514 218616. 464515
4B0D.G0 4,969 23994, 4.999  51.618 223775, 464620
4300.00  4.90S 24490, 4,998 51.721 228942. 46,723
5000.00  4.969 24987, 42997 51.821 234119, 464824
5100.00  4.969  254B4. 4,597  51.920 239306, 462923
5200.00  4.969  25981le 42996 524016 244503, 474020
5300.00  4.969 26478 42996 524111 249709, “7e115
5400.00  4.965 26975, 49695  52.206 2549254 47,208
5500.00  4.969 27472 4995  52.255 260150. 474300
56C0.00  4a969 27969 4974 52.3B4  2653B4a 474390
5700.00 4,965  z8465. 42954 524472 270627s 470478
5800.00  4.969  28962. 42993 524559 275678. 472565
5900.00  4.969 29459 4.593 52,646 281138 47,651
£000.00  4.369 25956, 4,993 52,727 286407, 47.735
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TABLE 93
MOLAR THERMODYNAMIC PROPERTIES FOR PHUSPHORUS MUNOXIDE (UP)

IDEAL GAS

Q2
m
In)

GRAM MOLECULAR WTe= 4649732 GRAMS

T K=273,15%+T DEG C 1 CAL=441840 JUULLES

0 Q O V] 4] 0
T ACP AHT AHT/T AST AGT AGTIT
DEG K ~cCAL__ KCAL CAL CAL KCAL _CAL
DEG MOL MOL DEG MOL DEG MUL MCL £G MOL
298415 -06987 ~1las46 ~448968 23.265 ~84391 —28a1434

v u_,0 0_,0 0 0_,,0 0_,,0
T Cp {HI=HQ) {HE=HJ1/T 57 (G-=Hy (G3=H /T
DEG X _CAL__ CAL __CAL _ CAL__ CAL _CAL__
DEG™MOL MOL DEG HMOL DEG MOL MOL DEG MOL
0.00 04000 04000 Ce000 54000 04000 0000
100400 7.722 718496 7190 44779 375649 374589
200400 Te693 149749 Te490 50el74 853740 424685
298415 74587 224449 Te529 534216 13621 454685
300400 74588 225649 7530 534263 13720. 454734
400400 Te726 3022.8 7557 554461 191624 474904
500400 Te931 380548 Teb12 574207  24798. 494596
600400 8.126 460848 Te681 584670 30593 50989
700400 84287 5429,7 7757 594535 36525, 524178
BU0L0U Bo415 626447 74831 614051 42576 534220
900400 84516 7111.6 74502 624048  4B731le 54 e 146
1000400 84597 796746 Te968 624950  5498Ze 544982
110000 Ba662 883046 8028 634772 613184 55 Tih
1290400 Be715 969945 Be0E3 644528 67734 56e 445
13004006 8.759 10573, 84133 654227 74221, 574093
1400400 8796 11450 Bel73 654678  BOT78e 574699
1500400 BeBZ7 123324 86222 66e4B6  B73Ybe SBe bk
1600400 B.B54 13216, 84260 57056 94073 584795
1700.00 84878 141024 84295 674594 100807« 594298
18C0,00 8.899 14991 84328 684102 1075924 594773
1900400 8.917 15882, 84359 684584 114427, 60225
2000,0C 84934 167754 84386 694041 1213064 604653
2100400 Be949 17669, Belld 654478 128234, 61064
2200400 Ba963 185544 84436 694894 135202 51e455
2300400 Ba976 194614 Betibl 706292 1422124 61.831
mtvvave veIUL PRVIEICIVRY Ce403 1VeaC (& L4940 bLé 1YL
2500400 84999 21259, Be504 7i.041 156345, 624538
2602400 94010 22159, 8.523 714395 163469, 624873
2700400 Ge020 23061 Be54l 71735 170625 534194
2800400 54029 23963, 84558 72,063 177815, 634505
2900400 5.038 24867, 84575 724380 1850364 634806
3000408 94047 25771 84590 724687 192291 64,097
3150,00 94056 266764 80605 724983 199573, 644378
3200400 94054 27582, 84619 734271 206887, bhe652
3300400 94071 28469, 64633 734550 2142274 644917
34004C0C 9,079 293964 Bakt 734621 221597. 654176
3500400 9.0586 30304 Beb5b 744084 2£6991. 656426
360000 94094 33213, Be670 The340 23641le 654670
3700400 54101 3212z, Bo 682 744590 2438624 550909
380Cl.00 S.106 33033, Beb93 744632 251329, 660133
3905.00 Se115 353944, Ga704 754069 <58826. 664366
4000400 9.121 34856, Be714 754300 <66345, 664586
4100,00 9.128 35768, Ba724 754525 273885, 664801
4230400 134 36681, Be734 750745 281449, 674012
4300400 Gelbl 37595, BeT743 750960 289034, 674217
4400400 o147 38509. Be752 766170 2966404 674418
4500400 24153 394244 B.761 764376 304269 674615
4600400 G159 405406 Be770 76577 311915 674808
4705400 S4165 41256, Be778 764774 3195834 67396
4800400 54172 42173, Ba786 760967 327269« 684181
4903.0C 9.178 43091. Ba794 17157 334979 684363
5000406 9.183 44005, E+802 774342 342702. 684540
5100600 2,189 44527, B4805 774524 2504464 684715
5200400 5,195 45846, 84816 77.702 358205. 68. 886
5300.0C 94201 467664 8.824 774878 365988, 69+ 054
54033400 9.207 47667, 84831 784050 373784. 690215
55G040C 94213 48608, BeB838 784219 381597. 694381
3600400 94218 49525, BeBal 764385 289428, 69,541
5700400 9.224 50450, 8e851 76e548 3957274e 694697
580G« 00 94230 51373, 84857 784706 4051334 634851
5900400 9.235 52296, 8.364 784566 413013 704002
5005400 94241 53220. 8487 79.02z 420%912. 7Ge152
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MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR MONDXIDE

T DEG K=273.15+7 DEG C

GRAM MOLECULAR WTe= 48.0634 GRAMS

SIANDARD_THERMODYNAMIC CH

T
DEG K

298415

i
DEG K

0.00
100.00
200.00
298415
300.00
42000
500.00
600.00
700.00
B80C.00
900.C0

1000400
1160,0C
1200.00
1300.C0
1400400
1500.00
16CC.00
1700.00
1800400
1900.00
2000.00
2100,00
2200400
2300400
2400.00
2500,00
2600,00
2700.00
2800.00
2500400
3000400
3100400
3200.00
2380,00
3400400
3500.00
36604300
3700.00
38C0.00
3900400
4000400
4100400
4200400
4300400
4400400
4500400
4600400
4700,00
4800400
4900400
5000.00
5100400
5200400
5300.00
5400400
5500.,00
5600400
578000
5800400
5900,00
6000400

o
acp
_CAL__

BEG MOL

-1.727

0
Cp

DEG MOL

0.000
66956
64995
Te211
T.217
Te543
Ta845
8.087
8.272
Be4l2
8.520
Be604
Be671
84725
BaT77C
84807
6.839
8.866
8.890
8.911
84930
84947
84963
8.977
84990
9.003
9«014
S.0Z5
94036
9.045
9e055
9.064
9.073
S.081
94090
5.098
S.106
94113
9.121
9.128
90135
Gel43
S.150
9.157
94163
94170
94177
9.184
3,190
9.157
9203
9.210
Ge216
90222
9.229
Je235
9241
9.248
9.254
5260
9.266
3272

0
AHy

KCAL
MOL

1,496

STANDARD_ THERMODYNAMIC FUNCTIONS

TABLE 94

IDEAL GAS

0 o
AHT/T AST
CAL CAL
DEG MUL DEG MUL

5.0175 20.886

0_,0
(Hy=Hg)

HMOL

0000
694,88
1391.5
2087.2
21005
283843
360842
440543
522347
605842
690540
T161a4
862543
9495,2
10370.
11249
12131.
13017,
13905
164795
156874
16581.
17476.
18373,
19272,
20171.
21072
21974,
22877,
23781,
246864
25592,
26499,
276407,
28315.
29225.
30135,
21046
31957
32870.
33783,
34697,
356124
36527
37443,
38360.
39277,
40195,
41114,
42033,
42953,
438744
447954
457174
46639
47563,
48486,
49411,
50336.
51262«
521884
53115

o_.0

(HT-HO)/T

DEG MOL

G«000
64949
6a957
7.000
7.002
7096
7216
Te342
Tek62
74573
T.672
Te761
7841
T.913
7977
84035
6.088
84135
B8.17%
8.219
Ba256
8.290
8,322
8.351
8.379

84845
84852

89

0000
454364
50.191
53.018
534063
554183
564900
584353
59.614
60.728
6l.725
624627
63,451
644208
644508
654559
66.168
664739
674277
67.786
684269
680727
694164
69.581
69.981
70+364
T0e731
71.085
Tied26
714755
724072
724379
72677
72965
13244
73.516
73780
T44036
T4alB6
744530
74767
74,998
7542264
154445
754660
754871
76077
764279
The4l6
764670
764860
77046
71.228
17407
77.583
77755
17925
784091
78255
TBe&l6
T8e574
784730

(05}

1 CAL=441B40 JOULES

0
&6y

KCAL

MOoL

~bg 742

419267,

0
AGT/T

CA

_CAL_ _
DEG™MOL

—1549046

- _u0
(Gy—H XAl

0

DEG MOL

0+ 000
384415
434234
460018
466061
484087
494683
51010
526151
534155
544053
544866
55,609
564295
566931
57« 524
584080
584604
594098
59567
60.012
60437
60842
61.230
614602
61959
524302
624633
6Ze 353
634261
63560
634849
bhe 129
64.400
644664
644520
654170
65e413
654 649
654880
66 104
664324
664538
664 T48
66e 952
674153
674349
67¢541
67.725
674913
684094
68,271
68445
684615
6Be 783
68947
69.109
69,268
69424
69.578
69.729
69.878




TABLE 95

MOLAR THERMODYNAMIC PROPERTIES GOR DISULFUR MONOXIDE (OS )
2

IDEAL GAS

DEG K=272.15+7 DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WT.> B0e1274 GRAMS

STANDARD THERMODYNAMIC CHANGES_ON_FORMATION FROM IHE_ELEMENIS

0 0 o 0 0 0

T acp .Y} ARY/T as? 669 a6y

CAL KCAL CAL CAL KCAL CAL

DEG K BEG OL TMOL  DEG WOL  DEG MOL THMOL  DEG MOL
298.15 ~3,796 -13,5 ~45.279  26.230 ~20.663 =-69,3037

STANDARD _THERMUDYNAMIC FUNCTIUNS

T cg (H?-Hg) lH?-Hg »"Y 5? -1 Gg-Hg) bl Gg—Hg /7

K o CAL__ CAL _CAL AL CAL L CAL

DEG DEG MOL MOL DEG MOL  DEG MOL #OL DEG MOL
0400 04000 0.000 04000 04000 0.000 0+ 000
100.00 8.194 799.17 74992 53,772 4578.1 45,781
200.00 9,423 1677.8 8.389 59,813 10285, 514424
298,15 10.543 265947 8.921 63,793  16360. 54,872
300,00 10.562 2679.2 8,931 63,858 16478, 54,927
400,00 11,423 3780.8 9,452 67.021  23028. 57.569
500,00 12.041 4955,7 9.911 69.640 29864, 59,72%
600,00 12.476 6182.8 104305 71.876 36943, 614571
700.00 12.786 7446 .8 10.638 73.824 44230, 63,186
800.00 13,010 8737.2 104921 75,547  51700. 644625
900.00 13.176 10047, 114163 77.089 59333, 654926
1000.00 13.302 11371, 11.371 7B.484 67113, 67.113
1100.00 13,399 12706, 114551 79,757 750264 684206
1200.00  13.475 14050, 11.708 80.926  83061. 694217
1300.00 13,535 15401 . 11.847 82,007 91208, 704160
1400,00 13,584 16757, 11.969 83.012 99460, 71.043
1500.00  13.624 18117, 12,078 83.951 107808. 71.872
1600.00 13,657 19481, 124176 844831 116248. 724655
1700400  13.685 20849, 124264 85.660 124773, 73,396
1800490 13,709 22218, 124343 864443 133378, 744099
1900.0C  13.729 23590, 124416 87.184 1420604 744768
2000,00 13,746 24964, 124482 87.889 150814, 754407
2100.00 13,761 26339, 124543 88,560 159637, 760018
2200.00 13,774 27716, 124598 89,200 1685254 764602
2300,00 13.785 29094 124650 89.813 177476, 77.163
2400,00 13,795 30473, 12,697 90,400 186487, 77.703
2500,00 13.804 31853, 12.741 90.963 195555, 784222
2800,00 12,812 331234, 12.782 51505 204575, 784723
2760,00 13,819 34615, 12.820 92,026 213855, 79.206
2800,00 13.825 35998, 124856 92.529 223083, 79,673
2900.00 132,831 37380, 124890 93,014 232361, B0.124
3000,00 13.836 38764. 124921 93,483 2416864 804562
3100.00 13.841 40148, 12.951 93,937 251057, 80.986
3200.00 13,845 41532, 12.979 94,376 260473, 814398
3300.00 13,849 42916, 13,005 944802 269932, 81,797
3400.00 13.852 463024 13.030 95,216 279433, 82,186
3500,00 13.8%6 45687, 134053 954617 288974, 824564
3600,00 13.858 47073, 134076 96.008 298556, B24932
3700,00 13,861 48459, 13,097 964388 308176, 83.291
3800.00 13,864 49845, 13,117 96.757 317833, 83,640
3900,00 13,866 51231, 13.136 97.117 327527, 83,561
4000.00 13,868 52618, 134155 97,469 337256, 84,314
4100400 13,870 540054 13,172 97.811 347020. B4e 639
4200.00 13.872 55392, 13,189 98.145 356818, 846,957
4300,00 13.874 56779. 13,205 984472 366649, 854267
4400,00 13,875 58167, 13.220 98,791 376512, 85,571
4500.00 13.877 59554, 134234 994103 3B6407. 85,868
4600.00 13.878 60942, 13,248 99.408 396332, 864159
4700.00  13.880 623304 134262 99.706 406288, 864 444
4800.00 13,881 63718, 13,275 99.998 416273, 864724
4900,00 13,882 65106 13.287  100.28 426288, 864997
5000,00 13.883 66495, 13,299 100,56 436330, 874266
5100,00 13.884 67883, 13.310  100.84 446400, 87,529
5200,00 13.885 69271. 13,321 101,11 456498, 87.788
5300,00 13,886 70660, 134332 101437 466622, 684042
5400.00 13,887 72049, 13.342  101.63 476772, 884291
5500.00 13.888 73437, 134352 101489 © 486949, 884536
5600.00 13.889 74826, 13.362  1D2.14 497150, 88.777
5700.0C 13,889 762154 134371 102438 507376, 894013
5800.00 13,890 77604, 13.380 102.63 517627, 894246
5900.00 13,891 78993, 13.389  102.86 527901. BS4475
6000, 00 3.891 80382, 13.397  103.10 538199, 894700
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TABLE 96

MOLAR THERMODYNAMIC PROPERTIES FOR OXYGEN DIATOMIC (REFe STe) {0 )

2

IDEAL GAS
T DEG K=2T73.15+7 DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTe= 31.9988 GRAMS

HANGES ON_FORMATION FROM THE ELEMENTS

0 o 0 0 0 0
T ACP AHT AHT/T AST AGT AGT/T
DEG K ~eSAL__ KCAL  _ CAL__ __CAL KCAL  _ CAL
DEG MOL MOL  DEG MOL  DEG WOL MOL  DEG MOL
298.15 0.000 0.000 0.000 04000 04000 04000

STANDARD_THERMODYNAMIC FUNCTIONS

0 0_,0 0_0 0 _ 0.0 _ .00
T Cp (Hy=Hg)  HI-HQ) /T 57 (63=Hg) =(6Y-HQI/T
DEG K CAL__ cAL caL CAL__ CAL caL
BEG MOL oL BEG MOL DEG MOL  NOL DEG MOL
0.00 04000 0.000 0.000 0000 0000 0000
100,00 64958 693,97 6940 414393 344543 34,453
200, G0 64961 138%9.9 64950 464216 785342 394266
298415 74020 2074.9 64959 494,002 12535, 424042
300.00 7.023 208749 £.960 494045 126254 424085
400,00 T.196 2798.9 64997 514088 176374 444091
500400 Ta431 3529.8 T7.060 524719 22830, 454660
600400 7.670 428448 Tel4l 544,095 281724 464 954
700600 7.883 506247 Te232 554294 33643, 484062
800.00  8.063 586047 7.326 564358 39226, 49,032
900,00 8,212 667447 7,416 57,317 44911, 49,901
1000.00 84336 7501.6 7.502 584189 50687 504687
1100.00 Ba439 83405 T.582 584989 56547, 5le406
1200.00  B.527 9188.8 7.657 59,727 62483, 52.069
1300.,00 8,604 10045, T.727 606412 68490, 524685
1400400 B.674 1090%. T«792 616052 74564, 53,260
1500400 Ba.T738 11780. TeB853 ELleb53 80700, 534800
1600.00  8.800  12657. 7.911 624219 86894, 544308
1700.00  8.858  13540. 7.965  62,754. 93142, 54,790
1800.00  B8.916 14428, B.016  63.262 99443, 55,246
1900.00 8,973 15323, 8.065 63,746 10579, 55,681
2000.00 9,029  16223. BJ111 644207 112192, 564096
2100.00  9.084  17128. 8.156 64649 118635. 564493
2200.00 94139 18040. B8.200 65073 125121, 564873
2300.00 94194 18956 Be242 65.480 131649, 574239
240000 Ye268 19878, 84283 654873 138217, 57590
2500,00 94301 208026, B.322 66:751 144R23, 57,929
2600,00 9.354 21738, Be361 66617 151466, 584256
2700.,00 94405 22676, Be399 654971 158146, 584573
2800.,00 94455 23619, B.435 676314 164860, 584879
2900400 94,503 24567, Bea7l 6Te647 171608, 594,175
3000,00 G4551 25520, 84507 67970 178389, 594463
3100.,00 Ge596 26477, Be541 684,284 1B5202. 59,743
3200.00 96640 27439, Be575 684589 1920464 60.014
3300.00 9.682 28405, 8.608 684886 198920 604279
3400400 96723 29375, B+4640 694176 205823, 606536
3500.,00 G762 30349, Be671 694458 212754 60787
3600.00 G799 21327, B. 702 694734 219714, 61.034
3700.00 Ge835 32309. Be732 70003 226701, 6l.271
3800.00 9.869 33294, Be762 704265 233714, 61.504
3500.00 9.901 34283, 8.790 704522 240754, 614732
4000,00  9.932 35274, 8.815  T0.773 247819, 614955
4100,00 9961 36265. 8,846 71.019 254908, 624173
4200.00  9.988 37266, 8.873  71.259 262022. 62,386
4300400 10,014 38266, 84899 714494 269160, 624595
4400,00 104038 392695, B.925  T1.725 276321. 624800
4500400 10061  40274. 8.950  71.951 283505, 63.001
4600400 10.083 41261, B.974 724172 29071l. 63.196
4700.00 10.103 42291, 8.998  72.389 297939, 634391
4B00.GO 10,122  43302. 9.021 724602 305189, 634581
490C.00 10,139 44315, 9.044 724811 312459, 634767
5000400 104155 45330. 9.066 T3.016 319751, 63.950
5100400 104171 46346, 9.087 734,217 327062, 644130
5200.00 10.186 47364, 9,108 734415 334394, 644307
5300.00 10,199 48383, 94129 734609 341745, 644,480
5400,00 10,212 48404, 94149 73,800 349116, 644651
5500.00 10,224  50426. 9,168 73,987 356505, 644815
£600.00 104236 51449, 9.187 74,172 363913, 644984
5700.00 104246 52473, 9.206  T4.353 371339, 654147
5800.00 10.257 53498, 9.224  T44331 378784, 654308
5500400 104266 54524 Se241  T4.707 366246 0654465
6000.00 10,275 55552 9.259  T4.879 393725, 65,621
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“TABLE 97
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS DIOXIDE (OZP)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=441840 JOULLS

GRAM MULECULAR WTe= 6249726 GRAMS

0 o o o 0 0

T acl a+y andrT asy 262 a6ysr
bEG K ~CAL__ KCAL CAL caL RCAL  _CAL__
BEG MOL MOL  DEe mOL  DEG MGL MOL  DEG MOL

298415  -2.187 -1, -238.136 54711 ~73,066 ~24442751

STANDARD THERMODYNAMIC FUNCTIONS
0 u_ 0 0_,0 v 0.0, _,.0_0

T 9 HY-HQy  tnS-mdisT s (69-H3)  =(6§-rig) /T

K _.CAL CAL __CAL__ __CAL CAL —CAL__

DEG DEG MOL MOL DEG MOL DEG Wil RoL GEG MOL
0.00 04000 64000 04000 04000 04000 04000
100.00  8.016 795.96 7.960 51129  4317.0 43,170
200.00  8.802 163049 8+155  56.887 974645 484733
298.15 92897 547y beb4b 50604  195Zis 524057
300.00 94917 2565.9 §.553 604665 15634, 52.112
400.00 104912 3609.8 9.025 634660 21854, 544635
500.00 11.658 4754.8 9.480  66.180  26350. 56,700
500.0C 12,183 59337 9.690  6B.355 35079, 584465
700.0C 121565 717226 10.247  70.265 42017. 55eG17
B0C.00  12.836 B443.6 164556  T71.960 49125, 61.406
900400 12,937 9737.5 10.819  73.484  56398. 62.665
1000.00 13,187 11049, 11.049  T4.866  63817. 63.817
1100.00  13.303 123744 112249 764128  711367. 644879
1200.00  13.394 13709. 112424 774290 79039, 654866
1300.00  13.466 150524 112579 78.365 86622 66. 756
1400.00  13.524 164024 11.716  79.365 94705, 6745649
1500.00  13.572 17757, 112838  £04300 1026934, 68,462
1600.00 13.611 19116 11.948 814177 110767, 69.229
1700.00  13.644 20479 124046  62.006 1189284 694957
1800.00  13.672 21845, 12.136  82.784 1271664 704648
1900.00  13.696  23213. 12.217  B3.524 13548z, 71.307
2000.00 13,716 24584. 12.292 844227 143870. 71.935
2100.00  13.734  25957. 12.360  B4.897 1523264 72,536
2200.00 13.749 27331. 12.423  B5.536 160848. 73.113
2300.00  13.742 28707, 12.481  86.148 169433, 73,667
2400.00 13.774 30083. 12.535 864734 178077. 744199
2500.00 13,785 314614 12.585  87.79 18677&. T4u711
2600.00  13.79% 328404 124031 195535, 75,206
2700.00  13.802 34220. 17574 i0h345, 75,683
2800.00 13.810 45600 12.714  33.560 2132074 Tbe 145
2900.00 13.817 369524 12.752 894345 222117, 764552
3000.00 13.823 38364, 12.788  B9.813 231073. 77.024
3100.00 13.828 39747, 12.822  90.266 2400794 774445
3200.00 13.833 41130, 12.853  $0.705 249128 77.852
2300.00 13,836 6513, iza503 i ¢58ce i Te cay
3400.00  13.842 43897, 12.911 267354, 78,634
3500.00 13,846 “5z624 12.538 276527, 75.008
2600.00  13.849 466674 12.963 285741, 794372
3700.00  13.852 4HO5Z. 12.987 294955, 79.728
3800.00 13.855 45437, 13.010 304264, 804075
3900.00  13.858 508224 1303 313610, 50e413
4000.00  13.861 522064 13.052 322975, 50743
4100.00 13,863 53594, 3.072 332372, 614067
4200.00 12.865 54981, 13.091 541802. 41,382
4300400 13.867 56368. 13,109  94.798 351264, 81,689
4400.00 13,869 57755. 13,126 95.117 360761, 814951
4500.00 13.871 59142, 13.143 95,429 370289, 824287
4600.00  13.872 60529 13.158 954733 379844, 824575
4700.00 13.874 61916, 13.176 564032 389435, 82.859
4800.00 13.8B76  63304. 12.188 964324 399052. 83.136
4900.00 13,877 646924 13.202 964610 408698, 83.408
5000.00 13.878 660794 13.216 964890 418372. 83.674
5100.00 13.879  67467. 134229 974165 428076. 834936
5200.00 13.881 68856, 13.241 974435 437807. Bh4a 154
5300.00 13.862 70243, 132253 97.699 84756z. B4ebb
5400.00 13.883 71631. 13.265  97.959 457348, 844604
5500,00 13.884 730204 13.276 984214 467157. 84.938
5600.00 13,885 744084 13.287  9B.464 476991, 854177
5700.00 13.885 75797, 13.298 964710 48685C. 854412
5800.00 13.886 77185. 13.308 GB.951 496731. 854643
£900.00 13.887 78574, 134318  99.188 506635, 854870




_TABLE 98
MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR DIOXIDE (05,
IDEAL GAS
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES

GRAM MOLECULAR WTa= 6440628 GRAMS

STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM_THE ELEMENTS

T ac? an® aul/v as? 269 8691

oG x  SAD__ kAL AL A scal AL
5EG MOL MOL  DEG MOL = DEG MOL WOL  DEG MOL

298415  -2.891 ~704844 -237.947 24662 ~71.749 —24046473

STANDARD THERMODYNAMIC FUNCTIONS

T
DEG K

Cs00
100.00
_.200.00
298415
30000
400400
500400
600400
7006400
800.00
900600
1000.00
110000
1200.00
130000
1400400
1500400
1600.00
1700400
1800,00
1900.,00
2000.00
2100.00
2200400
2300400
2400400
2500.00
2600400
270006
2800400
2900.00
3000.00
3100400
3200400
3300.00
3440400
3500.00
3600.00
3700.00
3800.00
3900400
4000400
41004.00
4200400
4300.,00
4400400
4500400
4600400
4700.00
4800.00
4900.00
5000400
5100.00
52004,0C
5300400
5400,00
5500,00
5600400
5700,00
5800400
£900.00
6000,00

0 u_,0 0_,,0 ¢ 0_.,0 0_ 0
[ tHy=Hy) THI=HJ) 7T Sy (6r=Hy) (67=Hg ) /T
CAL CAL __CAL__ __CAL _ CAL __CAL _
DEG MOLU MOL DEG MOL  DEG MOL MOL DEG™MOL
04000 04000 Ge000 0000 04000 0000
84013 796496 7970 494930 419640 414960
Be693 162849 __ _____Belad __ 554667 950405 474523
9530 2521.9 B.458 594245 15157 50#837
9547 253949 &e666 5G,354 15266, 504888
10.3%94 3537.8 8.845 624219 21350 534374
114131 461448 94230 644620 27695, 554360
114722 575847 9.598 664704 34263, 57.106
124179 695447 94935 6Be547  41028a 584611
124531 819046 10238 706196 479674 594958
124805 945845 10509 71689 550624 61180
13,021 10750 104750 734050 62300 624300
134193 12061, 10965 T4e299  69668a 634334
134334 13387 11156 T5e454  T7T7158a 644298
13,450 147274 11329 T6eb26  B4THTa 65198
134548 160774 11e484 77526 92455, 664042
134631 17436, 11e624 784464  100260a 664 840
13,703 18R03, 11.752 79.366 108151, 67,594
13,766 20177, 11.869 804179 116127. 684310
13,821 215564 114976 B0e967 1241854 684991
13,871 22941, 12.074 B8la716 132319, 694642
13.916 24330, 12.165 824429 1405284 70264
13.957 25724, 124249 83,109 148805, 70859
13.994 271224 12.328 83.759 157148, Tle431
144029 28523, 124401 844382 165556, l1a981
14,062 29928, 124470 B4.9B0 174024, 724510
14,092 31335, 124534 BS.554 182549, 734020
144121 32745, 124594 B6e108 1911354 734513
140148 34155, 12652 BbebUl 19977 1a 73,585
144174 35575, 12.705 874156 208461, Thet50
144199 36994, 124757 87,654 217201, T44897
144223 38415, 124805 884136 225992, 754331
144246 39835, 124851 884603 234829, 754751
144269 412654 12.895 894055 243710, 760159
144290 42693, 124937 894495 252639, 7164557
144311 44123. 12.977 892922 261610 T6e 944
144332 45555, 12.016 9Ce336 270623 77.321
144352 46989 13052 90740 279671 776688
144372 GB426 . 13.088 914133 2B8768. 784045
144391 49864, 13,122 $1.517 297903, 784395
144410 513034 134155 914851 307073, 784737
14,429 52745, 13.186 924256 316280, 79070
laasu7 54189, 13.217 924613 325526, 794356
144466 55635, 13,246 $2.561 334802, 794715
144484 57082, 134275 93,302 344118, 804027
144501 58532, 134303 934635 353463, 804333
144519 59983, 134330 934961 362843, 800632
144536 6164364 134356 9Le280 372253 80925
144553 6289C. 13.361 944593 381699 81s212
144571 64347, 12,406 944900 391174a 81.495
14,587 65605, 13,430 954200 400670, 81.771
144604 67264, 13.453 954495 410212, 82.042
144621 66726, 134476 954785 419779, 82.310
14,638 70188, 13,498 964069 429371. 824571
14,654 71652, 13,519 964348 428993, 62.829
14,671 73119. 13,541 964622 4486404 83.082
14,687 74587, 13.561 964851 458314, 83.330
144703 76056 12.581 97156 468018, 834575
144719 77528, 124601 974416 4T7Thé, 824815
14,735 79000, 12,621 974672 4B7498. B4e051
14,752 BO4TY. 13,640 974925 497283, B4e285
16,768 81951, 13.658 584173 307088, 864515
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TABLE 99

MOLAR THERMODYNAMIC PROPERTIES FOR QZONE (03)

IDEAL GAS
T DEG K=273415+47 DEG C 1 CAL=4,1B40 JOULES

GRAM MOLECULAR WTe= 47.9982 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON _FORMATION FROM THE ELEMENIS

0 0 0 0 0 o\ 0

T ACP AHT AHT/T AST" AGT AGT/T
DEG K meSAL__ KCAL CAL cAL KCAL  _ CAL
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

298415 -1,152 34,1 1144371 ~16,426 39.0 1304806

STANDARD THERMODYNAMIC FUNCTIONS
o 0_,.0 0_,.0 0 00, _ 0.0

T CP (HT-HO) (HT HO)/T ST (GT HD! (GT HO)IT

DEG K =cSAL cAL __CAL . __CAL__  CAL __caL _
DEG MOL MOL DEG MOL DEG MOL MOL DEG MOL

0,00 0,000 0.000 0000 0« 000 0,000 0000
__100400_ __ 74957 ___ 2411a9 _____ 240719 __ 472962 __ 232443 ____ 234243
200.00 8379 16049 8,025 534561 910743 454537
298415 9.378 247349 Be298 57077 14544, 484780
300400 94400 249049 Be303 57135 14650. 480832
400400 10e454 3485,.8 Be715 59,989 20510, 51e274
50000 114295 65576448 9150 62e4l6 26633, 53,266
600.00 11915 573647 Se561 644533 32983, 54,972
70000 12,368 695247 9932 66e 406 39531, 566473
800400 12.703 820646 104258 68.0B0 46257, 57.821
900'08 12,955 949045 104545 694592 53142, 59,046
00040 13.150 10796, 10.796 70.967 60171 60171
100:00 130302 12119¢ 11.018 19:2%4 7332: 83311
1200.00 134425 13455, 114213 734391 74614 624179
1300.00 13.525 14803. 114387 744469 82007 634082
1400.00 13.610 16160, 11543 75.475 89505, 634932
1500.00 13,681 17525, 11.683 Tbe416 97099 64,733
1600400 134742 18890, 114810 774301 1047664 650451
1700400 13,795 20273, 114925 784136 1125564 664211
1800.00  13.842 216554 124031 78.926 1204124 664896
1900.00  13.884 23042, 124127 79.676 128343, 674549
2000.00 13,921 24432, 124216 80389 136346 684173
2100.00 13,956 25826, 12.298 814069 144419, 684771
2200400 13,987 27243 126374 8le719 152559, 694345
2300,00 14,016 28623, 126445 B2e341 160761. 694896
2400,00 14,044 30026, 124511 826939 165027 T0.428
250000 14,069 31431, 124573 B34512 177348, 70939
2600,00 14,093 32840, 12.631 844065 185728, Tled34
2700400 l4a116 342504 124685 B4e597 154161 Tie911
2800460 144138 35663, 12,737 854111 202647, T2«374
2900400 144159 37076, 12786 54607 211181 724821
2000.0C 14,179 38495, 12.832 864088 2197684 734256
31090.00 14,198 39914, 124875 Bbe553 228399, 73.677
3200400 144217 41335, 12917 B74004 237077 T4e086
2300,00 14,2735 42757, 124957 Ble442 245801, T4o 485
3400.0C 14,253 44182, 12.995 B7B67 254565, T44872
35004090 144271 45608, 13.031 BBe281 263374. 754250
3600600 144287 47036 134065 BBeb6B3 272222 75617
37C0.00 1443C4 484664 134099 894075 281110, 75976
3800400 144320 49897, 13.131 BIe45b 290034, 764325
3900600 144336 51329 134161 B9+829 259002 764667
4000400 144352 S5¢Tbh e 134191 Y0e1l91 30B00Ze T77.000
4100400 144,368 54200 13.220 904545 317036, 774326
4200400 14,383 55637 134247 90892 326111. 77645
63004006 144398 57076 13.274 91230 335215 77957
4400400 14,413 585174 13.299 914562 344358, 784263
4500400 144428 59959, 13.324 91.886 353530. 784562
460040C  1hett3 61403, 134348 924203 362733 784855
4700.00 144457 628484 134372 924514 371970 794142
4800400 144,472 64295, 13.395 924818 381233. 794424
4900,00 14.486 65743, 13,417 934117 - 390532 79700
5000400 144500 67192 13.438 934410 399860, 796972
5100400 l4.514 68643 134459 934697 40921%e B0e.238
5200400 14,528 70094 134480 93.979 418598 80500
5300.00 14,542 71548, 13.500 944256 428010. BO.757
5400400 144556 73003, 13.519 944528 437449, B1le009
5500400 14,570 T4459, 134538 944795 446915, 814257
600,00 14,584 75917« 134557 554058 456409, 81502
5700400 14.597 77376. 13,575 954316 465926, 814741
5800400 14.611 788364 134592 954570 475471, 81,978
5900400  14.674 80298, 134610 954820 465041 824210
6000600 14.638 81762 13.627 96066 494635, 824439

9L



TABLE 100
MOLAR THERMODYNAMIC PROPT" "IES FOR SULFUR TRIOXIDE (053)

IDEAL GAS
DEG k=273,15+7 DEG L 1 CAL=6,1840 JOULES
GRAM MOLECULAR WTe.= BDs0622 GRAMS
STANDARD THERMODYNAMIC CHANGES _ON_FORMATION FROM_THE ELEMENTS
0 0 ] 0 0 (¢}

T ACP AHT AH.r/T AS1 ICAGT AGT/T

CAL KCAL CAL CAL KCAL CAL

DEG K BEG MOL “MoL ~ DEG MOL  DEG MOL “MOL  DEG MoC
298.15 =3.9040 ~94,58 ~31.722 =19.7930 -88.,69 —297.4662

STANDARD _THERMODYNAMIC FUNCTIONS

7 > -1y (RS /T L R (S LA

DEG K ==Sfh cAL _JCAL__CAL__ CAL ~_CAL__
£G MOL MOL DEG MOL DEG MOL MOL PEG MOL

0«00 C.000 0.000 0000 0000 0.000 0.000
100460 Be 144 797,51 Te975 504730 427545 424755
200.00 10.118 1701.7 84509 56917 9681.7 484408
298415 12,108 2795.7 9.377 6le34l 15493, S51. 964
300600 12.142 2B18.1 Ge394 6letlb 15607, 524022
400400 13.784 41174 10253 6% e lbz £1939. b4 849
500400 15,081 556343 11.127 686363 28618 574237
600400 164074 712344 11.872 71205 35600 594333
70000 164823 8770.0 12.529 T3e742 428459, 61.213
800.00 17.350 10482. 13.102 764027 50340. 624924
$00.00 17.822 122444 13.604 784101 58048, 644497
1000400 184157 14043, 144043 794997 65954, 654 954
1160.C0 18.419 15872 14.430 8l.740 T4042 67.311
1200.00 18,627 17725, 14,771 834352 82297, 6805681
130C.00 184795 19597. 15.074 B4.850 90708. 694776
1400.00 184,932 21483, 154345 B6e248 99264, 70903
1500.00 154045 23382, 15.588 874558 107955, 71.970
1600400 19139 25291 15.807 88e790 116773. T2e9B3
1700.00 19.218 27209. 16.006 89953 125711. 73948
1800.00 154285 29135, l16.186 914054 134762, T4e868
19004 00 1943243 31066. 16.351 92.098 143920. 154 747
2000.00 194393 33003. 164502 93.091 153180. 76590
2100.00 194435 34944, 164640 94,039 162537, 77.398
2200400 19,473 36850. 16.768 94444 171986, 78175
2300.00 194506 38835, 16.686 954810 181524, 784923
2400400 19,535 40791, 16.9%96 96.641 191147, 794644
2500,.,00C 194561 42746 17.098 97439 200851 804« 340
2600.5C 19,584 44703, 17,193 9R.206 210633, 81.013
270000 15.604 46667 17.262 984946 220491 Bleb03
2800400 19.622 486244 17.366 9594659 2304224 824293
290C.00 194639 50587 17.444 100435 2404224 82904
3000460 19,654 52551 174517 101.01 250451, 836497
3100.00 19,668 54518, 17.586 10le66 260624, B4e074
320000 1%.68u 56485, 17.652 102428 270822 B4e.632
33060.00 154691 58454, 17.713 102489 281080, 85.176
34(00.00 19,702 60423, 17.772 103448 251399, 854706
3500.00 19,711 62394, 17.827 104405 301775, 864222
360000 194720 €4365. 17.879 104460 312208. B6eT24
2700400 19.728 66338 17.929 10514 322696, 874215
3800.00 19.735 68311. 17.977 10567 333236, ETe 694
3900.C0 194742 70285. 18,022 106418 343829 884161
4000400 194748 72259%. 18,065 106468 354473 88.618
4100400 13.754 T4236, 18.106 107417 365165, 894063
4200400 19.760 76210. 184145 107465 3755906 894502
4300.C0 15.765 78186. 18.183 108411 386694« 894929
4400,00 19.769 80163, 18.219 10Be57 397528, 904 347
4500.00 19.774 82140, 184253 109401 408407, 90757
4600.C0 194778 B4118. 18.286 109 «45 419330 914159
476000 19,782 86096. 18.318 109487 4302964 914552
4800400 15,786 88074, 18,349 11029 441304, 91.938
4900400 19,789 90053. 18.378 11070 452353, 924317
5000400 19.792 92032. 18,406 11109 463443, 92. 689
5100400 19.795 $4011. 184434 11149 4745724 93,053
520000 15,798 95991. 18.460 1lle87 4857404 93,411
5300400 19.801 97971 18.485 112425 496F46. 934763
5400400 19.804 99951. 18.509 11262 508189. 944 10%
5500.00 19,806 101932, 184533 11298 5194694 G4 o 445
5600400 15,808 103912 18.556 113434 530785, 344783
5700400 19.811 105893, 184578 1134069 542137, 954114
5800, 00 19,813 107875 184599 114403 553523, 954435
5300.00 19.815 109856. 184620 114437 5564944, 954753
6000400 19.816 111337, 184640 11471 576378 36.066




TABLE 101
MOLAR THERMODYNAMIC PRUPERTILS FOR PHOSPHORUS TRIOXIDE DIMERIC (06P4)
IDEAL GAS
T DEG K=273,15+7 DEG C 1 CAL=441B40 JOULES
GRAM MOLECULAR WT.= 21948916 GRAMS

STANDARD_THERMODYNAMIC CHANGES _ON_FORMATION_FROM _THE ELEMENTS

T ac) a s WY/ as? acd  a st
__CAL__ KCAL  _CAL . _ CAL__ kAL  __CAL__
DEG K SEGROL wOE BECHOL  DEC KoL Wt peetkor
298,15  —64910 “51245  ~17184925 —864226  —4B6.831 —16324336
STANDARD THERMODYNAMIC_FUNCI1ONS
0 0_.0 0_,,0 0 _e0_0, _ (.0
T 3 H-HQr  Hd-ndrsT s9 (69-+) (69-H21/7
0EG K <cCAL__ caL _CAL__ AL (AL __cAL__
BEG MOL oL DEG MOL  DEG MOL Mol DEG MOL
0.00 0000 04000 04000 04000 04000 04000
100.00  11.238 859.96 8.600  59.173 505743 504573
200200 244209 2623.9 13.119  70.880 11552 57.761
298.15 344400 5533.7 18.560  82.580  19088. 644021
300.00 344554 559747 182659  82.794  19240. 640135
400400 __41s166 ___ 9409e5______232524 ___93s114___28076s __10+130
500600 454317 13745, 27459 7103438 379%41. 75.882
500200 47.994  18424. 302707 111490  4B714s 61.190
700,00  45.787 23319, 33.313  119.44  60288. 864 125
800,00 51.033 28364, 35,454  126.17 72575, 90.718
900,00 51.928 33513 370237  132.24 85500 954000
1000.00 52.591 38741 380741 137.75  99004. 99.004
1100400 53.093 440274 40.026  142.78 113033, 102.76
1200.00 53,482 49357 412130 147.42 127547e 106429
1300.00 53,790 54720, 42.093  151.71 142506 109462
1400.00 544037  601l2. 422937 155471  157860s 112477
1500.00 54,238 65527 432684  159.44 1736384 115276
1600.00 54.403 70958 44e345 162455  18576le 118.68
170000  54.541 76406 449945 166425 206222+ 121.31
180000 54.658 61866 452481 169437 223005 123.89
1900.00 544757  B7337. 45.967 172433 240091, 126436
2000.00 54.842 < 92817, 464409 175.14 2574654 128.73
2100,00 54,915 98305, 46.812 177.82 2751154 131.01
2200.00 54.978 103800 474182 180.37  293025. 133.19
2300.00 55.034 109301a 47.522 182.82 311187, 135.30
3400.00 55.083  114B06a. 47.836 185416 323587 137433
2500.00 55.126 1203174 48.127  1B7.41 3482174 139.29
2600.00 55,165 125832 48397  189.58  367067. 141418
2700.00 55.195  131349. 48648 191466 3861284 143401
2800.00 55,230 136871 48.883  193.67 405395, 144s78
2500.06 55,257 142396 49.102  195.61 424859, 146450
2000.00 55.282 147923 49.308  197.4B 444515, 148417
3100.00 55.305 1534524 492501  199.29 464353, 149279
3200.00 55.325 158984 49,683 201405 484369 15137
3300.00 55.364 1645174 49.854 202475 5065614 152.90
3400.00 55,361 170052, 502015 204440 524920, 154,39
3500.00 55.377 175589, 50.168 206401  5454kl, 155,84
3600.00 55.391 1811284 50.313 207457 566119 157.26
3700.00 55.404 186668, 50.451 209409 586953, 158. 64
3800.00 55.416 192208 50581 210456 6079374 159498
3900.00 55.428 197751 50.705 212400 629062. 161430
4000.00 55.438  2032%. 50.823 213041 650335, 162458
4100.00 55.448 208839 502936  214e7B 671744 163484
4200200 55,457 214384 512044 216411 693287, 165407
4300400 55,465 219930. 512147  217.42 7149684 166427
4400.00 55.473  225477a 510245  218.69 736773, 167445
4500.00 55,481 231024 51.339  219.94  158706e 168460
4600.00 55.487 236573, 51.429 221.16  7B0758. 169.73
4700.00 554494 2421224 51515 222.35 802937. 170484
4800.06 55,500 2476724 51598 223452 825228, 171492
4900.00 55,505 253222 519678 224467  B4T640, 172.99
5000.00 55,511 2587734 512755 225.79  870160. 17403
5100.00 55.516  264324. 512828 226489 B92793. 175406
5200.00 55.521 269877. 51.899  227.96 915535, 176.07
5300.00 55,525 2754284 51.968  229.02 938386, 177405
5400.00 55.529  280981. 52.034 230406  961340. 178203
5500.00 55.533 286535, 52.097 231,08  9B4397. 178.98
£600.00 55.537 292087 52.158 232,08 1007557, 179.92
5700.00 55.541  297642. 52.218 233,06 1030813, 160484
5800.00 55.544 303196 520275 234403 10561684 181.75
5900.00 55.547 308751, 52.331  234.98 1077621s 182465
6000.00 55.550  314305. 52384 235,91 1101162. 183453




TABLE 102

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS PENTOXIDE DIMERIC (OIOP#,

IDEAL GAS
T DEG K=273.15+7 DEG C 1 CAL=4.1840 JOULES

GRAM MOLECULAR WT.= 283,8892 GRAMS

SIANDARD_THERMODYNAMIC CHANGES ON_FORMATIQN FROM_THE ELEMENTR
0 0 0 0 0 0
T ACP AHT AHT/T AST AGT AGT/T
DEG K eSAL__ KCAL  _CAL . __CAL__ KCAL  __CAL
DEG MOL MOL  DEG MOL  DEG MOL n BEG MO
298,15 —10,2310  =702,7  ~2356.855 ~170.289 -623.077 =2089.810
STANDARD_THERMODYNAMIC_FUNCI1ONS
T I 2=t ¥-udisr s —6elndy  -16§-udi/T
DEG K <eCAL__ cAL CcAL . CAL . CAL _cAL__
DEG MOL MO DEG MOL DEG MOL  MOL B5EG-WOL
0.00 04000 0.000 04000 04000 04000 04000
100200 162835 1053.2 104532 644365 538343 53.833
200.00 32.688 3549.0 17.745  61.031  12657. 634266
296015  45.125 73974 240811 964521 213804 71.710
300,00 45.324 748121 240937 96.801  21559. 71864
#00.00  54.375 . 12493, 31.233  111.16  31570. 192924
50000 60,660  18264. 36.528 124401  43740. 874480
500200 __65.040 ___24562._______40s937___135s48____56125s 942542
750,00 ~ 68,146 31230, 442614 145275 70796, T0l.1%
800.00  70.396 38163+ 47.703  155.01 858424 107430
900.00  72.064 452904 500322 163440 101768+ 113.08
100000  73.326 525624 52.562 171406  118497. 118450
1100200 74.300 559454 540496 178410  135959. 123-60
1200.00 75.066 674154 56.179 184259 154098+ 128.41
1300.00 75.677 74953+ 57656 150463  172863. 132.97
1400.00 76.172 82547+ 58.962  196.25  192210. 137229
1500.00 76.578  90185. 602123  20l.52 212102 141,40
1600.00 76.914 97860+ 61.162  206e48 2325044 145032
1700.00 77196 1055664 62.098 211415 253388, 149205
1800.00  77.435  113298. 62.943 215457  274726. 152-63
1900200 77639  121052. 632711 219276 2964944 156205
2000.00 77.813 128825, 64.412  223.75 318671, 159, 34
2100.00  77.965 136614 65.054 227455 341237, 162449
2200.00 782097  la44lT. 65464k 231218 364175. 165.53
23500.00 78.212 1522324 660186  234ab5  3B8T4bBa 168 4b
2600.00  78.314  150059. 66.691  237.98  411101. 17129
7500000  78.404 167895+ 670158 24118 4350604 174202
2600.0¢  78.485 1757354 67.592 26426 459333, 176467
2700.60 76.556  183592. 674597 24727 483508, 175023
2800.00  78.621  191450. 68.375  250.08  508774. 181.70
2900.00 78.678  199315. 66.729  252.84 533921, 184011
3000.00 78.731  2071B6. 69.062 255451  559335. 186. 45
3150.00 78.778 215061, 69.375 258409 5850194 188.72
3200000 78.821  222941. 692669 260459  510954s 150.92
3500000  7B.860 230826+ 69.947  263.02 637135, 193207
3400.00 78B.896 238713, 704210 265437 6635564 195. 16
3500.00 78.929 2466054 702459 267466 690208+ 197420
3600.00 78.960 2544994 702694 269488 71170864 199449
3700.00  78.987 2623974 702918 272405 7441834 201.13
3800.00  79.ul3  270297. 712131  274ule 771493, 203.02
3900.00  79.037  278199. 712333 276.21  799012. 204287
4000.00  79.059 286104, 719526 278421  826733. 206468
4100.00 75.079 294011, 71710 280.16 854652, 208445
4200.00 79.098 3019204 710886  282.07 8B2764e 210418
4300.00 79,116  309830. 720056 283,93  911064. 211.88
4406.00 79.133  317743. 72.214  285.75 939548, 213.53
4500000 79,148 325657 722368 287.53  968212. 215016
4600.00 79.163  333573. 72.516  289.27  997052. 216475
4700.00 792176  341489. 720657 290497 1026064s 218.31
4800.00 75,189  349408. 720793 292464 1055245, 219.34
4900.00 79.201  357327. 72924 294927 10845914 221235
5000.00 75.212  365248. 730050  295.87 1114098. 222082
5100.00 79.223  373170. 732171 297.44 1143763, 224021
5200.00 79.233 381092, 732267 298,98 1173584, 225269
5300.00 79.242 3890164 73399 300449 1203558, 227.09
5400.00 79.251  396941. 73.508  301.97 12336804 228246
5500.00 79.259 404866, 73.612  303.42 1263950, 229.81
5600.00 79.267  412793. 732713 304485 1294364e 231.14
5700000  79.275 207204 730610 306425 1324919, 232-44
5800.00 79.282  42864B. 73.905 307463 1355613, 233.73
£900.00 T9.285  436576. 732996 308499 13864a5. 234099
5000.00  79.296  444505. 74,086 310432 14174104 236420
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TABLE 103
MPLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS PENTOXIDE DIMERIC (UIOPA’
CRYSTAL
T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES
GRAM MOLECULAR WT.= 283.B832 GRAMS
STANDARD THERMODYNAMIC CHANGES ON FORMATION FROM THE ELEMENIS
0 0 0 0 0 0

T acgy AHy BHI/T as] 867 8G3/T

caL KCAL cAL CAL__ KCAL CAL
DEG K pEG MoOL “MOL  DEG MOL  DEG MOL MOL  DEG MOL
298.15 -4.759 =713.2 -239.207 —212,1330 =644,8 ~2164265

STANDARD THERMUDYNAMIC FUNCTIONS
o 0_,0 0_.0 0 g0 0, _,-0_0

T CP (HT Hp!? (HT HO)/T 5T (GT HO) (GT HD)/T
DEG K ==SAL__ CAL __CAL__ __CAL_ _ CAL _CAL__

DEG MOL MoL DEG MOL  DEG MOL MoL DEG MO
0. 00 0.000 0000 04000 0000 G.000 0000
5.00 0e147 CelBa 04037 Ce049 Ca062 0012
10.00 1,073 24809 0e281 0377 Oe964 0.096
15.00 2.805 12.331 0.822 lel26 44553 0304
20.00 4a554 30.827 1le541 24178 12,727 De636
25400 60060 57,471 2,299 34361 264542 1.062
30.00 70259 90914 34030 44577 464386 le 546
35,00 8.223 129.70 3.706 54771 72,269 2.065
40400 Be962 172481 4e320 6921 10402 24600
45400 G658 219445 44877 8,019 141439 3e 14l
50,00 10.314 269.38 5.388 9.070 184413 34683
55400 104990 322463 5.866 10.085 232403 4a219
60,00 11.684 379.31 6.322 11.071 284,93 4e749
65.00 124407 439452 6.762 124034 342,70 54272
70.00 13,177 503,46 74192 12,981 405424 54789
75.00 13,997 571438 74618 13.918 472,49 64300
80.00 144855 643,49 64044 144849 544441 64805
85.00 15,743 719497 84470 15,776 620498 7.306
50400 164660 800497 8.900 16.702 702417 7.802
95400  17.602 886461 94333 174627 187499 84295
100.00 184565 977.02 94770 184555 878445 Be 78B4
105.00 194542 1072.3 10,212 194484 973454 9.272
110,00  20.526 1172.5 104659 204416 107343 Se757
} 115.00 2l.514 127746 11.109 21,350 1177.7 100241
- 120400 224504 1387.6 11.563 224287 1286.8 10.723
125,60 23,455 1502.6 12.021 23,225 140046 1ls205
130,00 244,482 1622.5 12,481 244166 151941 ile 685
135400 254,462 1747 .4 124544 254108 lo4242 124165
140,00 264432 1877,1 13,408 26,052 177041 127644
145,00 27.388 2011.7 13,874 264996 1904.8 13,122
150,00 284321 215140 14,340 274941 2040,.1 13.601
155400 294260 2295.0 14806 284885 218242 14,078
160.60 30,175 244346 15,272 29.828 232b.9 144556
165400 31.075 259647 154738 306771 248044 154033
170.00 31.962 275443 164202 31712 263647 154510
175.CC 32,822 291643 16665 324651 279746 154986
180,00 33.686 3082.6 17.126 33.586 2963,2 16462
185.00 3644524 3253.1 174584 344522 3133.4 164937
19C.u0 354345 34278 18,041 35,454 3308.4 17.412
195,00 364152 360646 184495 360382 348840 17.887
200,00 36,945 3789.3 1Be947 37.307 367242 184361
205.00 37,728 397640 15.395 384225 386140 184834
210.00 38.502 416646 15.841 39,148 405445 19307
215400 39.268 4361.0 204284 40063 425245 19.779
220.00 404028 455942 20.724 40974 445541 20250
225,00 404783 476143 214161 41.882 466242 20721
23040 41,533 496741 214596 42,787 487349 214191
235,00 424276 £17646 22.028 43,688 50901 214660
: 240400 43,012 5389.8 22458 444580 53i0e.8 224128
‘ 245,00 43,740 560647 22.884 454480 553640 224596
250,00 44,457 582742 234309 464371 576546 23,062
255,00 45,163 605142 23.730 47.258 5999.7 23.526
260,00 45,855 6278.8 24,149 484142 6238.2 23.993
265400  46.534 6509.8 244565 49,022 6481.1 244457
273,06 47.198 67441 244978 49,898 672844 244520
275.00  47.848 6981.7 25.388 504770 698040 25.382
280400 484482 722246 254795 514638 T¢36a1 254843
285.00 49,101 T46645 264198 524502 Ta9be4 264303
290400 49,706 7713.6 26.598 53361 776le1 £beT02
295,00 50.298 7963.6 26995 544216 603040 27220
298.15 5Ce€63 BlZ22.6 27.243 544752 8201.6 274508
300.00 5C.875 8216.5 7e38B8 55.068 820342 27.677
310.00 5149393 8730.9 284164 564752 88623 284588
32G.0C 53.064 925642 2584526 584420 943842 294494
330.00C 54,089 8792.0 294673 6Ge069 10031. 30.356
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T

DEG K

298,15

T
DEG K

0.00
100,00
200400
29815
30000
400.00
500400
60000
700.00
8004C0
90000

1000,00
1100.00
1200.00
1300400
1400400
150000
16006060
1700.00
1800.00
1900.00
2000.,00
2100400
2200400
2300.00
240000
2500600
2600.00
2700« 00
2800400
2900.00
3000400
3100,00
220000
3300.00
3400,00
3500.00
3600.00
3700.00
3800400
3900.00
4000,00
4100.00
4200.,00
4300.00
4400,00
450000
4600,00
4700400
4800400
4900.00
5000.00
5100.00
5200400
5300.00
5400400
5500.00
5600,00
5700.00
280000
5900.00
6000.00

TABLE 104

MOLAR THERMODYNAMIC PRCPERTIES FOR PHOSPHORUS (P}

0.096

4}
Ce
cAL

DEG MOL

0.000
44968
44968
44968
44968
4a968
44968
4e968
44968
4,968
4,948
40968
4e969
44969
4e971
4o 9Tk
44979
4987
44999
5«015
5.036
54062
5094
5132
50175
5225
5279
54339
56403
Se471
50542
56617
54693
5772
54851
931
64021
6050
be168
50245
64320
66393
belbl
64532
64597
64659
6.718
6.773
64825
64874
6.919
66961
6,599
To034
7.065
Te094
76119
Ta141
7.160
Te177
7.191
7.202

GRAM MULECULAR WTe=

IDEAL GAS

305738

GRAMS

-«

1 CAL=4%41840 JUULES

STANDARD THERMODYNAMIC FUNCTIONS

0 0
aHI/T asy

CAL __CAL
DEG mOL UEG MOL
253.6663 29,162

u_, 0
try-1l

CAL
MOL

0500
496498
992495

148049
148949
19669
c4B3e9
256049
347blb
3973.8
447048
4967.8
546467
596147
645,77
695547
Ta4b246
{99146
B450.6
8951.6
945345
995845
10466,
10977,
11492,
12012.
12537
13068,
136004
14149,
14700
15257,
15823.
16396,
16977
17566,
18163,
18769,
19361,
20002
20630.
21266
21909.
22559,
23215,
23878.
24547
25222.
25901.
26586,
‘272764
27970
28668
29370,
30074
30782
31492.
32205.
32921
33637,
34356
35076

0
o

fha-t IRAl

56290
54316
Se344
54371
54399
Ses27
50455
50483
54511
54539
54566
5¢594
Se621
5648
5674
54700
50726
54751
5.776
54800
5.823
Se846

0
57

DEG MOL

0000
334550
36994
384978
394009
40e438
41leb540
420452
434218
434881
L Ggb67
444990
454464
454896
L46e254
Lbeb62
474006
476327
47630
476916
48,188
480467
484694
486932
494161
456382
454597
495805
50e007
506204
504398
504587
50772
506954
514133
514309
Sieb82
516652
51820
51986
52e14Y
52310
52469
526625
524780
524932
53.082
534231
534377
53e521
534663
534803
53942
544078
S54el2l2
S54e345
S54etT5
544603
544730
S4eB55
544978
554098

-0 (4
e a6y/T
KCAL  __CAL__
MOL LEG MUL
664932 22444899
V40 00

(G3=H) tog HQ)IT
CAL __CAL__
MOL DEG MOL
0000 0000
2858.1 2Be581
64059 324029
10140. 344010
10213, 344043
141858, 354471
18289, 36.578
22490, 37,404
26770 384251
31131, 38.914
355494 3594499
40022, 406022
44545, 404496
49113 404928
53723, 414325
58371. 41,693
63056. 42037
~7771e 424357
72520. 424659
772917, 424943
82103, 434212
86935, 43,467
91790 43,710
966724 434942
101577, Lhel64
106503, 442376
111454, 444582
118424, Ghe778
lcialde 4haYOB
126423 456151
131455, 454329
136505 454502
141571 454668
1466584 454831
151763 454989
156886, 46 143
162025, 464293
167180 464439
172354, 46.58¢2
177546, 46e723
1682753 464860
1879764 46e 994
193216, 474126
198468, 474254
203741, 474382
209025, 47506
214324, 47.628
2196424 474748
224973, 47.867
230317, 47.983
2356754 48.097
241047, 484209
246438, 4B.321
251838, 486430
257251, 484538
262682, 484645
268122, 4B+ 749
273573, 4Be852
273041a 484955
284523, 494056
290015 454155
295513, 49e252
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TABLE 105

MOLAR THERMUDYNAMIC PRUPEKTIES FOUR PHUSPHURUS (F)

T 4;2
_CAL__
DEG K 5gG MoL
298.15 04594
T s
CAL
DEG X pBEG MoL

298.15 6.292

300.00 64292
400400 6e292
500400 64292
600.00 64292
700.00 64292
800.00 o292
900400 be29¢
1000.00 6,292
1160.00 6,292
1200.00 ©4292
1300.00 60292
1400.00 6,252

1500.00 6,292
1600.00 642592

1700.00 64292
1800.,00 6,292
1900.00 64252
2000.,00 64292
2100,00 6,292

2200.00 64,292
2300,00 64292
2400.00 64292
2500,00 6,292
2600.00 64292

2700.00 64292
2800C.00 64292
2900400 64252
3000400 be292

N=298.15 DEG K

T DEG K=273,15+7 DEG C

GRAM MOLECULAR WTe=

STANDARD _THE RMODYNAMIC FUNCTIONS

LIGUID

309738 GRAMS

) 0
AHT/T aSp
CAL CAL
DEG MOL DEG MOL
1444959 Oe431

tH3-1d)

Oe
11,999
640.97
12699
1898.9
2527.9
3157.8
3766.8
4415,.8
5044.7
5673.7
6303.7
6932.7
75616
§190.6
881946
9449,5
10078,
10707,
11336,
11965,
12595,
13224,
13853,
la4bl.
1511l1e
1574l
16370
169959,

(H?‘Hz)/T

100

V]
Sy

104248
10e¢87
124097
13.5014
l4eb4usd

Se6i8
16458
174169
17.862
18446<
19.00%
190513
12.979
20413
204820
214201
21e561
214901
224224
224531
224823
234103
234371
234628
234874
Z4eill
Che341
24,561
244775

24891

-t69-13)

CAL
MOL

3055
307442
419060
548047
689041
8404.9
1000%.
1169z,
13446,
15264,
17137,
15063,
21038,
23058,
2512l
éTiec.
29360,
31933,
33740,
35978
38240,
40541,
42866,
45216
475%Ce
49991,
52413,
54856,
57325,

Ye 6904




TABLE 107
MOLAR THERMODYNAMIC PROPERTIES FOR PHUSPHORUS wHITE (Fi {REFe STe)

CRYSTAL
T DEG K=2732,415+7 DEG C 1 CALT441840 JOULES
GRAM MOLECULAR WT.= 3049738 GRAMS
STANDARD _THERMODYNAMIC CHANGES ON _FORMATION FROM_THE ELEMENTS
a 0 0 0 0 0

T A{p o Hy AhT/T AsT AGT AGT”

bEG K < CAL__ KCAL  __CAL . __CAL__ KCAL  _ CAL _

£ BEG MOL MOL DEG MOL DEC ™oL MOL BEG MoOL
298415 04000 04000 ©.000 04000 04650 0.000

STANDARD_ THERMODYNAMIC FUNCTIUNS

T (h9-n) /7 s =648y ~63-rd 1/t
JCAL CAL _CAL .

DES K GEG MOL  DEG #0L Mol DZ6 MOL
0400 0euDO U.000 0. 000
—_i0U.00 402117 215409 23157
260.60 74078 782456 3.513
298415 9.818 164643 5,522
300.0C 2,853 166348 5.545
450. 00 114542 2737.1 6o 843
500,00 26458, 4,958 124024 3963.3 7.927
600400 313148 5,220 14,078 5315,1 8. 855
700400 3764.8 5,378 15.053 677245 9.675
800.00 4397.8 be497 152899 8327146 104402
900400 €330 503047 5.590 164664 9949.0 11.054
1600.0C £.23G 5663.7 5.664 174311 11647, 11e647
1106460 6.320 69047 S.724 174915 i341G. 124191
1200.0C 64330 6929.7 5.775 184465  15228. 124650
1305400 6.330 To6cab 5817 184972 171ig1. 13,155
140,00 €e330 6155.6 5,854 154661  19027. 13.537
1576400 £.335 8828.6 5886 19.876 20988, 13,992
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TABLE 108

MOLAR THERMODYNAMIC PRCPERTIES FOR PHOSPHORUS SULFIDE {PS]

GRAM MOLECULAR WTe= 634037B0 GRAMS

IDEAL GAS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROUM THE ELEMENTS

T
DEG K

298,15

T
DEG K

000
100,00
200400
298,15
300,00
400600
500.00
600400
700.00
800.00
900.00
1000.CC
1100.00
1200.,00
1300.00
1400.00
1500.,00
1600.00
1700.00
1800400
1500400
2000400
2100.00
2200400
2300.C0
2400400
2500,00
2600.00
2700400
280000
2900400
3000400
3160.00
3200600
3300.00
3400.00
3500.00
3600.C0
3700.00
3800.00
3900400
4000.00
4100.00
4200400
4300.00
4400400
4500.00
46C0.00
4700.00V
4800.,00
4900.00
5000.00
5100400
5200.00
5300400
5400.00
5500400
5600400
5700400
5800.,00
5900400
600C.00

9.323

9.351

0
AHy
KCAL

MOL

14,38

STANDARD THERMODYNAMIC FUNCTIONS

0
BH /T

CA

48,2305

25500

0_,,0
T Hol
CAL
MOL

(H

C.000
703.96
1484.9
2297.9
2313.9
3165.8
4031.8
4907.8
5789.7
667647
756546
BL458 .6
9352.5
10248,
11146,
12045,
12946,
13847,
164750,
15654,
16558,
17464,
18370,
19277,
20186
21094,
22004,
22%15.
23826
24738,
25651,
26564,
274784
28393,
29305.
30225
31142,
32060.
32978
33898.
34818,
35739.
36660,
37562.
38505
39429,
40353,
41278,
42204,
43130.
44057,
44985,
45914,
46843,
47773
48703,
49635,
50566
51498,
S2432.
53366,
54300.

0_,,0
{HQ-H

T.713

B.064
8.180
Be271
84346
B.406
8.459
84502
Be540
B.574
B.604
Ba631
8.655
8.677
Be697
8.715
8.732
8.748
Be762
8777
E.789
RsBOZ
ReB13
B.824
84835
B8.845
84855
Be864
8.873
8.881
8,890
8.898
B.506
8.913
8.921
8.928
8.935
B.942
B.948
B8.955
8.961
Be967
8.973
8.980
8.985
8991
8.997
9.003
9.008
9.014
9.019
9.024
94030
9.035
94040
94045
3.050

T

103

0
St

DEG MUL

0000
474347
524726
564030
56.082
5B8+533
60,466
624063
634422
6446060
654653
664594
57446
68,226
68,945
69.611
70.231
704813
T1e360
71.877
72.366
724830
73,273
73.695
T44098
744485
744856
T5.214
754557
75.889
76209
764519
764819
77.109
774391
77665
77.931
78.189
TBeb4l
784686
784925
79.158
79.386
79.608
79.825
80.038
80,245
B0 449
BO.648
80.843
814034
81.221
814405
81.586
814763
81,937
82.108
82,275
B2l.441
R2.603
824763
824920

0 0
&7 INTH
KCAL __CAL
oL DEG MOL

6.7759 2247264

—1c0_0 1600
(GT Ho) KGT Ho)/T
cAL _CAL__
MOL vEG MOL
0.000 0000
4030.7 404307
906043 454302
14407 48,321
14511, 48B4 369
20247, 50.618
26201, 524402
32330. 53,883
38606. 55,151
45008, 564260
51%22. 57e 246
58135, 58,135
64838, 584943
71622, 59. 685
78481, 604370
85409, 616007
92401 £14601
99454, 624159
106562« 624684
113725, 63181
1209348, 634652
128197. 644098
135504, 644526
142853, 64,933
150240. 554322
157671a 654696
165137, 664055
172642, 6ba.601
180179 660733
187752 67054
1953564 676364
202994, 674665
210662« 674955
218357, 684236
226082. 684210
233836, 684775
241616, 694033
249420, 69,283
257254 694528
265109 694765
272989, 696997
280893, 704223
288823, TCae445
296772 70e €60
304742 70870
312738. 714077
320749. 71le.278
328787, Tla476
336842. 71.668
344916, 714858
353010. T72.043
361120. 724224
369251, 72402
377404, 724578
385571, 724749
393757, 72.918
4019559, 73.083
410173, 734245
418415a 73.406
426664, 734563
434935, 73,718
443219 T3.870




TABLE 109

MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS DIATOMIC (Pz

IDEAL GAS

GRAM MULECULAR WT.= 61494760 GRAMS

STANDARD_THERMODYNAMIC CHANGES ON FORMATION FRUM_THE ELEMENTS

T
DEG K

298415

¥
DEG K

CeCO
100400
200600
298415
300400
400400
500400
600400

2000,00
2100.0C
2200.00
23060.00
26400400

310000

3200400

3300400

3400400

3500,00

3660400

3700,0C

3800.00

3900400

] 4000400
4100400

4200400

4300400

4400,00

4500,00

4600.00

) 47004060
4800400
4960400
5000400
5100400
5200400
5300, 00
5406400
5500400
5600.0C
5700400
5800400
5900.00
6000400

DEG MGL

-3.739

DEG MOL

0.0C0
6960
7.195
Ta657
7665
84050

0
AHy

KCAL
MOL

34,45

STANDARD THERMODYNAMIC FUNCTIONS

.0 0
AHT/T AST
CAL CAL
DEG MOL DEG MOL
1154723 324471

0_,.0
(H3-HO)
CAL
MOL

0000
694,97
1398.9
212749
214149
292849
3747,.8
458748

11603,
126495,
13389,
14285,
15162,
16080,
16979,
17879,
18761,
19683,
20586,
21490,

22295

23300,
242064
25113,
26021
269294
27838,
28748,
296584
20568,
31480,
32392
23305,
3421b.
35132,
26047
36962
37878,
2B794,
29711,
40629
41547,
42466,
43385,
443054
452254
46146,
470684
475904
489124
49836
50758
51683,
52600
53533,

0

_4C
T H

¢

DEG MOL

(H

0.000
6950
6995
74137
Tal40
Te322
Telt96
Teb4b

XAl

iay

Ge0CO
444277
494,145
524107
52.154
S4e4ld
H64241
57772

78e388

0
263
KCaL

MOL

24,8

106186,
112954,
119763
126627,
123528,
1406472
147456,
1h4nlbe
161534,
loBeZ3e
175745
1R2v05.
190094,
197314,
20456C.
211837,
219142,
2264732,
273830.
2641213,
J4B86lbe
256046
263505
2709824
278450
286003,
293543,
301166,
3086914
316298,
323919
231564,
339221.
34690%
354598,
362316
570047,
577801
385565,
3933524
401146,
408961
4j6795,.

0
AGT/T

Q4000
374327
426154
444970
454015
474093
484 T4t

694509
694163
694310
69.460




TABLE 110

MOLAK THERMODYNAMIC PRUPERTIES FOR PHUSPHURUS TETRATUMIC (Pq)

IDEAL GAS

DEG K=273413+7 DEG C 1 CAL=441840 SUULES

G
GRAM MOLECULAR WTe= 12349852 GRAMS

0 [e] 9} 0 0 0
T ZX:P AHT MT/T AST &T AGT/T
DEG K <oSAL__ KCAL  _ CAL . _CAL__ KCAL  _ CAL__
DEG MOL MCL DEG MOL DEG MOL MOL DEG MOL
298415 -6 742 14,08 474224 274604 5.85 1946209

STANDARD THERMULYNAMIC FUNCTIONS

0 0_,0 0_,,0 G 6040, ;0.0
T (& (Hy=Hg) (H{=HA /T 5y (65-Ag) L63-HII/T
DEG K =eSAL__ CAL S CAL__ __CAL__ CAL _CAL
DEGMOL MOL DEG MOL DEG MOL MOL VEGTROL
0400 04000 0.000 0«000 0000 04000 0000
100.0U 84899 811496 84120 534463 453644 454364
200,00 13,293 192249 Y615 614007 10278, 514392
2986415 164050 3377.8 114329 664690 16565, 554559
300,00 16,087 340748 114359 664589 16689, 554629
400400 174509 509447 12.737 71.833 23639, 594097
500400 .18.,280 688747 13,775 754831 31028. 624056
60000 18,734 874046 144568 754208  3R764, 64,640
700,00 19,021 10629, 15.185 82,115 46854, 664934
800,00 19,213 12541, 15,677 B44672 55196, 684395
900400 194347 144704 16,078 B6e943 63778, 70865
106000 194444 164104 164410 884987 72576, 724576
1100.00 19.517 18358, 164589 904843  B1570. T4e154
1200400 194573 20313, 16.5927 9Ze544 90740 75617
1300,.00 19,616 22272. 17.132 944112 1000744 764580
1400.00 194651 242364 17.311 95.567 109558, 764256
1500400 19,679 26203, 174468 964924 1191844 794456
1600.00 194702 28172, 17.607 984195 128941, B0«588
1700400 19,721 301424 17.731 994390 138821, B1l.659
1800, 00 194737 32115, 17.842  100.52 148817, 82.67¢
1900.00 19.751 34090, 17.942 101459 1589234 83.644
2000.,00 19,763 360654 184033  102.60 169133, 844566
2100.60  19.773 38042, 184115 103456 179442, 854449
220000 19,782 40020, 184191 104448 189844, 864293
2300.00 19,789 41999, 184260 105436 200335, 874102
240U,u0 192 79¢ 43978, 1Be32% 10661 210916, E7.88z
250000 194802 1684363 107401 221576, BEe631
2500400 i 07 8,438 107075 232317, B%e353
184489 108454 243132, 906049
19,816 51900. 184536  109.26 254023, 90,723
19.820 53882, 18.580 10995 264983, 91373
19,823 55864, 184621 110463 . 276912, 924004
19.826 57847, 18,660 111428  287110. 92,616
19,829 59830, 18,697 111.91 2682674 93,209
19.831 618134 184731 112452  30948Ba 93,784
19.834 637564 184763 113411 32076% G4, 204
194836 65780, 18.794 113.68 332108, 94,888
19.838 67764, 184823 114424 343505, 9betld
154840 697464 184851 11479 3549584 954935
3800400 19,841 71731, 164877 115431 566463, 964 438
390040U 19,843 737154 184901 115,83 378019, 964928
4000400 19,844 757004 18.925 116433 389629, 97.407
4100.C0 19.846 77684, 18,947 116482 401287 974875
4260400 194847 796694 184969 117430 412992, 984331
4300,00 19.848 81654, 18989 11777 424745, 984778
4400400 194849 83639, 194009 118422 436543, 99,214
4500400 19.85C B5624. 194027 118467 4483924 99,643
4600400 19.851 B76U%. 19.045 119411 460279, 100.06
4700400 19.852 895944 19.062 119453 472212, 100647
4800400 19.853 91578, 194079 119495 484186 100.87
4900.00 19.853 93564 ¢ 194095 120636 496200 101427
5000600 15.854 95549, 19,110 120476 508256, 101455
5100400 19.855 975354 194125  121+15 520350, 102.03
5200400 194855 99520, 194138  121.54 532488, 102440
5300400 19.856 101506, 194152 121492 544659, 102.77
5400.C0 19,857 103492, 19,165 122429 556868, 103412
5500400 19.857 105478 19.178 122465 569119 103,48
5600400 19.858 107464 194190 123401 581403, 103.82
5700400 19,858 109449, 194201 123436 593720 104416
5800400 154855 111434, 194213 123471 606077 104450
59004 GO 19.859  113420. 194224 1264405 618462, 104,82
6000400 19.859 115406 194234 1240358 630884, 105415

v 15




TABLE 111
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS SULFIDE DIMERIC (PASB)
IDEAL GAS

CAL=4,18640 JOULES

0 (v} 0 0 0 0
T acy Ay AH/T as; 8G6¢ AG/T
DEG K __CAL__ KCAL __CAL__ __CAL__ KCAL __CAL __
DEG MOL MOL DEG MOL DEG MOL MOL DEG ™ MOL
298.15 ~1.997 ~12.942 ~43,4099 14,111 -17.1499 =57,5210
STANDARD THERMODYNAMIC FUNCTIONS
T 1o TR Tt VA S 1 S PRSI
DEG K ==SRL__ CAL LJCAL__ __CAL_ CAL __CAL__
DEG MOL MOL DEG MOL  DEG MOL 0L DEG MOL
298,15 36.998 0. O 764276 227424 764276
300,00 36,998 67,997 0227 764505 22884, 764279
400400 364998 3767.8 94420 874149 31092, 77729
500600 36,998 7467.6 144935 954404 40234, 604469
__600s00___36,998 _11167. 184612 102015 ____50122, __83.531
700.00 36,5998 14867, 214239 107485 60630 s6e615
800400 364998 18567, 234209 112479 71668, 894566
900.00 36.998 22267, ZaeTal 117415 83170, 92641l
1000.00 364998 25967, 254967 121405 95083, 954083
1100.00 364958 29667, 264970 124458 107367 97606
1200.00 36,998 333664 27.805 127480 119988, 994990
1350400 36,998 37066, 284512 130476 132917, 102424
1400,00 364998 40765, 29119 133450 146132, 104438
15004C0 36,998 44466, 29 o644t 136405 159611, 106441
1600400 36.998 48166, 306103 13Beis 173337, 108434
1700,006 36,998 51865, 304509 160468 187294, 110e17
180G+00 36.998 55565, 3Ge870 142480 201469, 111.93
1900.00 364958 59265 3leive 164480 1584y, 113460
¢000,00 36.996 62965, 314482 labeb9 230424, 115421
2100400 364998 66662, 31.745 148450 245184, 116475
2200400 364598 70364, 314984 150422 260123, 118424
2300400 364,998 74064, 324202 151487 275226, 119466
2400400 36,998 77764, 324,402 153444 250493, 121,04
2500400 364998 Blubk, 324586 154,95 305912, 122436
2600400 36,998 85164, 32,755 156440 321482, 123,653
2700400 36,598 88864, 32.912 157.80 337191, 124,89
28000 36,998 92563, 534058 159414 240 126409
2900.00 36,9%8 46263, 33,194 1a0 k4 3 G 127.25
3000.00 364998 59563, 334321 161470 385125, 14837
3100400 36.998 1036634 5334440 162491 4013554 1e9047
3200400 364958 107363, 334551 164408 417706, 130453
3300,00 36,998 11106¢, 334655 165422 434173, 131457
3490.,00 364998 114762, 33,754 166433 450748 132457
3500,00 36,998 118462, 33,846 167440 467437, 133,55
2600400 36.598 122162 33,934 168,44  4B4228, 134,51
3700400 35,998 125664, 34,017 169446 501124, 135,44
3800,00 26,998 129562 24,095 170464 5161204 136435
3900,00 36,998 133261, 34,170 1714490 535212, 137,23
4000,00 36,998 136561, 34,240 172434 552396, 138,10
4100400 364998 140661, 344308 173425 569678, 138495
4200400 36,998 144361, 34,372 174415 587049, 139,77
b 43004090 364998 148061, 344433 175402 6045054 140458
4400,00 364998 151760, 34,491 175.87 622051, 141438
4500400 36.998 155460, 344547 176470 639677, 142415
4600,00 36,998 159160, 344600 177451 657387, 142491
4700,00 36.998 162860. 34,651 178431 675179, 143466
4R00L00 36,998 166560, 34,7090 17909  693049. 144439
4900,00 36.998 170259, 34,747 179.85 710996, 145410
5000,090 36.998 173959, 34,792 180460 729021, 145,80
5100,00 36,998 177659, 34,835 181,33 747113, 146,49
5200.,00 36,998 181359, 34,877 182405 765285, 147417
5300,00 364998 185059, 34,917 182,75 783521, 147,83
5400, 00 36,998 188759, 34,955 183,44 801833, 148,49
2500, 00 36,998 152450, 344,992 lotel2 B202ile 149,13
5600,00 36,998 196158, 35,028 184479 838659, 149476
] 5700400 364998 199856, 35.063 18544 857171 150438
5800,00 36,998 203558, 35,096 186409 875745, 150499
5900400 36,998 207256, 35,128 186472 894388, 151,59
6000400 36,998 210957, 5,160 187434 913086, 152418
N=298.15 DEG K
: 106




TABLE 112
MOLAR THLRMUDYNAMIC PRUPERTIES FUK PHOSPHORUS SuLFiuvt DIMERIC (P453)
LikulD
G C 1 CAL=64,1B40 JOULES

GRAM MCLECULAR wWTe= 22040872 GRAMS

NAMLC CHANGES ON_FORMATION FRUM_THE_ELEMENTS

0 0 0,y o 0 0

T acy N IR as] A03 A65/T

& _CAL__ KCAL CAL__ CAL KCAL _CAL__

DEG X 5EG ™MOL MOL DEG MOL DEG MoL MOL GEG MOL
298415 ~5,003 -27.899 —53.,575 =~12.657 ~31,673 —10642321

STANDARD_THERMODYNAMIC FUNCTIUNS

T cg (H?‘Hg) (H$‘Hg)/7 5? -«c?—ug» —(G$-Hg)/1

X CAL CAL __CAL__ CAL__ CAL _cAL__

DEG K 5EEMOL MOL DEG MOL  DEG MOL MOL DEG MOL
298,15 43,598 Ue 0. 49,508 14761 494508
30C.00 43,998 8C.996 04270 49,780 14853, 494510
__ 40000 ___43.998 448048 11202 ___62437___20494e 514235
500.00 43,998 8880.6 17,761 724255 271247, 54, 494
__600,00 _ 43,998 _ _1328Q._ ______ 224134 ___BQe277__ 34886, 584143
700,00  43.998 17680. 254257 87.055 43261, 61.801
800.00 42,998 22080, 274600 92.934  52268. 654 334
900.00 434958 26480 294422 984116 61825 6B+ 694
1000400 43,998 30879, 304879 102475 71872, 71.872
110000  43.958 35279, 32.072 106495 82361, T4e874
1200400  43.998 39679, 33,066 110677 53249, 77.706
1300400  43.998 44079, 33,907 114430 104505, 80« 389
1400.00 43,558 48479, 34,628 117456 116100 824929
1500.00 43,998 52678, 35,252 120459  12B00%. 854 339
1600.00 43,998 57278, 35,799 123443  14021l. 874632
1700.00 43,998 61678, 36,281 126410 152690 89.818
1800.00 43,998 66078, 36,710 128461 165427, 914904
1900.00 83,998 ToaTTe 374093 13Ge5% 1784006, 534858
2000400  43.998 74877 37,439 133425 191619. 95,810
2100.00  43.998 79277 37,751 135440 205053 974 644
2200.00 432,998 83677, 38,035 137,44 218696, 994407
2300400  43.998 B80T 7. 38,294 139.40 232539, 10110
2400400  43.998 92476, 384532 141.27 24657le 1024 74
2500400  43.998 96876 38.750 143.07 260791. 104432
2600.00 43,998  101276e 38,952 144.79 275183, 105,84
270C.C0 43,998 1056764 39,139  146.45  2B9747, 107431
Z800.00 4349968 110075, 39,313 148405 304472, 108474
26CD.00 43,998 114475, 39,474 149,60 319355, 110,12
3000,00 43.998  11887>. 394625 151409  3343%0. iliea6

N=298.15 DEG K
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T DEG K=273.15+T DEG &

298.15

0.00
5.00
10.00
15.00
20,00
25400
30.00C
35,04
4C.00
45400
504LC
554C0
60.00
65400
70.00
75.C
B0.D0
85.00
9330
95.0C
10240+
$5.00
110.C0
115.00
120.00
125.00
120,88
125,00
160,00
145400
130,00
155400C
160.CC
16540y
170,00
175.00
180.00
185,00
190.380
195400
200.2C
205400
21040C
215400
22040C
225.00C
230404
235400
240.00
245400
250600
255400
260400
265,00
270.00
273,15
275,00
280.00
285.00
290404
295.00
298,15
300.0C
310.00
313.90

313.90
320,00
330400
340400
350,00

-3.997

0.000
0.086
0.885
2,494
4o248
54814
7.092
B.135%

264356
264953
274535
2B.104
284661
259,207
294735
304257
30.758
314241
31,706
324153
32.582
32,996
33,396
33.784
344164
3445836
34,504
35,269
354635
364003
364374
36,611
364751
37.136
37.528
37.929
384340
384603
38.760
39.626
39.973

434634
434387
434341
434611
444051

TABLE 113
MOLAR THERMODYNAMIC PROPERTIES FOR PHOSPHORUS SULFIDE DIMERIC ‘pASB)

CRYSTAL

1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 22000872 GRAMS

0 9 0 0
AHT/T ASy ek AGL/T
_CAL__ __CAL__ KCAL =CAL__
DEG MOL DEG MOL Mot DEG MOL

-93,648 -14.1677 ~32,145 -107.8148

SIANDARD THERMQDYNAMIC FUNCTIONS

0_,0
(HI-H)
CAL

MOL

0.000
0.099
24062
10.364
274220
524506
84,880
123404
162497
212498
263.68
31789
375461
436483
501450
565469
641461
717.38
797601
8BQ40
967.49
1058.3
1152.9
12513
1353.5
145945
1869.2
16B2.7
1799.7
1920.2
22461
217142
2301.4
2643447
257C.3
271040
2851.9
2996.6
314440
225440
344€45
360145
375849
3918.6
40804
4244 44
441043
457843
474842
4919.9
50925
5268.9
544642
562543
580642
5621.2
5989.0
£173.8
536044
65491
6739.7
6860.9
693245
732444
747946

993446
10200.
10633,
110684
11506,

0_,0 [+] PP SO - TR« T
(H=H} /T St (Gy=Hy) 1G—Hg 1 /T
__CaL . __CAL._ CAL __CAL __
DEG MOL  DEG MOL MOL DEG MCL
04000 04000 0.000 04000
0.020 0.026 0.031 0« 006
04206 0e267 0.613 04061
0.691 0.919 3,416 0.228
1.361 14877 104308 0.515
2.100 24998 22,455 0.898
2.829 44175 40.382 1e346
3,516 54350 644203 1.834
44149 6e495 934830 24346
44733 74602 125409 24869
S.274 Be 669 169478 3,396
5.780 9.702 215472 34522
64260 10706 266475 4o bt
64720 114686 322414 4,965
T.164 124644 282,58 5.480
7.596 134585 449415 54989
802 144513 519440 60493
Boi40 154431 594426 645951
B.E30 16341 673470 Te438
94267 176243 757466 7.975
9,675 184126 546411 Be 461
1C.079 196022 939.01 84943
10.481 19.902 103643 Se421
10.881 206776 112840 9.856
11.279 21.645 124441 10.367
11.676 224512 135445 10.836
124071 23.372 146942 11.301
12,464 244229 158642 11,754
12,855 254080 1711.5 12,225
134263 254925 1539540 124683
12,627 264755 197047 13.138
14,008 274595 210646 134551
14,4384 2Bo 426 226647 14.042
144756 256265 239049 144,450
154123 30,059 253941 144936
154486 306866 26914 154380
15,844 314665 284748 15,821
1€.198 324458 300641 164250
164547 334244 317243 166657
164892 344023 334Q0e5 174131
17233 344795 351246 174563
17.568 354561 368845 17.992
17.500 364319 386842 184420
18.226 374071 4051e6 184845
18.547 374815 423849 19.268
18.864 384552 442948 19,688
19.175 394281 46240k 206106
194482 404004 482246 204522
19.784 406719 5024ek 204935
206081 414427 522948 214346
206374 424129 543646 21.755
20563 424823 565140 224161
20.947 434512 586649 224565
21.228 444194 608661 224957
21.505 444871 6308.8 23.366
21.677 454254 645048 23,616
21.778 454541 653448 23.763
224049 464207 676442 244158
224317 46868 699649 244550
22.583 474524 7232.9 244,941
224847 4Be176 747241 254329
23.012 484584 762445 254573
23.108 484824 771446 254715
23,627 504109 820943 264482
23.828 504606 840547 264778
PHASE 1
31,649 586427 B405e7 264778
31.875 596264 B76446 27.389
32.222 606597 936349 284375
32,552 614895 997644 294342
32.874 634165 106024 304291

108




TABLE 114

MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR

GRAM MOLECULAR WTe=

IDEAL GAS

32.064

{REF. ST}

GRAMS

(S}

109

V] 0 0 0 0 0

T ac, AH aH/T A5y 4G aGT/T

DEG K moCAL__ KCAL AL CAL KCAL  __CAL__
DEG MOL MOL DEG MOL DEG MUL MOL OEG MOL

298415 04006 0.000 0000 0000 0.000 0000

STANDARD _THERMODYNAMIC FUNCTIONS
3] Q_,.0 0.0 0 10,0 _(0_, 0

T Cp (HT Ho) (HT Ho)/T bT (GT HOJ (GT HO)IT

G K CAL __ CAL _CAL__ _SAL__ CAL CAL __

D DEG MOL NOL DEG MOL  DEG MOL MOL BEG MOL
0.00 0000 0000 0000 0000 0.000 0+ 000
100.00 34060 163499 leb40 24965 132449 1a325
200400 44639 556497 2785 5e622 567437 2837
298.15 54401 1052.9 34531 Teb31 122243 44100
.-30000 __ 5s412 10629 ______ 3543 _ 7665 123644 L 4e121
400400 Te734 21619 Seu405 10673 210745 5269
500400 94081 3099.8 £e200 124767 328348 te 568
6€00.C0 86200 395648 64595 144332 LbUlaeb T«738
_700400 _T.399 47%2668__ __ ___ 64795 15600 6163.4 80805
800400 44368 18581, 234226 31.361 650841 84135
960,00 44396 19019, 214132 31.877 56706 104745
1000.00 Le418B 19460, 194460 324342 12882, 12.882
1100400 Le435 19903 184094 32.763 16137, 144670
1200400 4o450 20347, 164956 334150 19433, 166195
1300.00 44461 20792. 15,994 234,507 2276be 17e514
140000 LetTl 21235, 15.171 33,638 26135, 184568
1500.00 4e48C 21687, 144458 344146 29533, 190608
160000 4488 22135, 144834 3444306 32963, 204602
1706.00 44495 22584 13,285 344708 36420. 2le424
1800.00 44501 23034, 12797 344965 39904 224169
1900400 44507 23484, 12.360 354209 43414, 224849
2000,00 44513 23935, 11,967 354440 4694b, 234473
2100400 44518 24387, 114613 354660 50500. 244047
220000 44523 24839, 112290 35.871 54078 244581
2300400 44528 252924 10996 364072 57674, 254076
2400400 40532 25745, 10727 364265 61292, 254538
2500400 44537 26198, 1Cet79 356450 54928, 254971
2600400 G4a54]1 26647, 10,251 A6 . A28 HBBRZ, 26e 3TH
276000 L5845 271064 104039 360799 72252 264760
28Q00,00 L 454G 27561, GeB43 36964 5939, 274121
2900400 4g553 28016, JebE1 37.124 1Sbai, 27464
3000400 44557 28472, 94491 374279 B3366, 27.789
3100.00 4e561 28927, 94331 374428 87101, 2B.097
3200400 44565 29384, 9.182 374573 F0850. 284391
3300400 4,568 29840, 94042 374713 94614, 284571
3400.,00 La572 30296. 8.911 37.850 G839%4. 284939
3500600 44375 30754 B.787 374982 102183, 254195
3600,00 4e57S 31211, Ba670 384111 105988, 29e44l
3700.00 4e583 31670, 8.560 384237 109807 294678
3800.00 44586 321284 Be455 384359 113636, 29904
3900400 44590 32587, Be356 384476 117477, 306122
40C0.00 44593 33046. Be262 384995 11334, 306333
4100600 44596 33505, Bel72 384708 125198, 304536
4200400 44600 33965, 8.087 384819 129075. 300732
4300.00 4e603 34425, 84006 384927 132951 30.921
4400400 L4oe607 34886 Te929 394033 136B59, 31.104
4500.C0 be610 35347, 7855 39137 140769, 31.282
4600400 be613 35808 Te784 394238 144687 3le454
4700400 44617 36269 7717 394337 148615 314620
480000 Leb20 36731. Te652 394434 152552, 3l.782
4900400 4a624 37193, 74590 39.530 156504, 31.940
500000 be627 37656 Ta531 394623 160459, 324092
5100400 44630 38119 Tet 74 394715 164427, 320241
5200400 44633 38582 Te420 39,805 168404, 324385
53CC400 4La637 39045, Te367 39.6893 172388, 324526
5400400 Leb4( 39509, 7316 39.580 176383, 32.664
5500400 Le643 39973, 7.268 404065 180384, 326797
5600.,00 Le64T7 40438, 74221 404149 1B4356, 324928
570000 4a650 40903, Tel76 400231 188414, 33.055
5800400 4e653 41368, 74132 40e312 192442, 334180
5900400 44656 41833, 74C90 406391 196474, 334301
600000 44660 42299 7.050 404470 200521, 334420



TABLE 115
MOL AR THERMODYNAMIC PRUPERTIES FUR SULFUR MUNATOMIC (S)
IDEAL GAS
T DEG K=273415+T DEG C 1 CAL=%4¢1B40 JOULES
GRAM MOLECULAR WTa= 324064 GRAMS

STANDARD THERMODYNAMIC CHANGES ON_FORMATION FROM_THE ELEMENIS

0 0 0 0 0 0
T acp BHF BH/T 8s? 269 a63/T
DEG K eCAL KCAL L AL __CAL__ KCAL  _ CAL__
DEG MoL moL DEG MOL  DEG MOL MOL DEG MOL
298.15 0.256 66,636 223.4971 324453 564949 19140069

STANDARD THERMODYNAMIC_FUNCTIONS

0 0_,0 0_ 0 0 _c0-n0y g0~
T Cp (HT~HO) (HT—HO)/T ST (GT HOI (GT Hol/T
0BG K <oSAL caL _ AL __CAL AL __CAL__
DEG MOL MOL DEG MOL DEG MOL  MOL DEG MOL
0.00 0.000 0.000 0+000 04000 0.000 04000
100.00 5.103 498498 44990 344125 2913.6 294136
20000 5.589 1035.9 5,180 374829 652949 324649
298.15 5.65% 159049 5.336 404084  10360. 34,747
300400 5.658 1600.9 5.336 400119 10435, 34.783
400400 54554 2162.9 5,407  41.734 14531, 364327
500400 5,436 271149 5,424 424960 18768, 37.536
600.C0 50340 3249,8 5,416  43.942 23115, 384525
700400 5.266 376048 5,401 444760  27551a 394359
800,00 5.211 4303.8 5,380  45.459  32063. 404079
900490 5.169 482248 5.359 464070 36640 404711
100C.00 5.137 5337,7 5.338  46e613 41275, i1e275
1102.00 5,112 585047 5.319  47.101 45960 41.782
1200400 5093 63607 56301 474545 50653, 42e 2l
1300.00 54076 686947 5e284 474952 554674 424607
140,00 5.07¢0 737646 5,269 48,329 60283 43,060
1520490 54064 788346 £,256  aB.678 65133, 43,422
1690,00 5.062 8389.6 £,2643 494005 70018 43,761
1700.0u Relb3 BEYS 46 54233 49,312 74934, 444079
1800400 54068 940245 5,224 49.601 79878, 444377
190C.CC 5,075 9909.5 5,216 ~ 49875 84852, 444659
2000.00 5,085 106417, 5,209  50.135 89854, 440927
2100409 5,097 10926, 5,203 504383 94879, 454180
2200400 5.112 11436, 5,198 50462 99931, 454423
23C0.0C S5e127 11948 CelYo 5Ceb4b 105003 4De 653
5,144 12462 5,193 : 110099 454875
Sel162 12977 Sel%1 115216 454 086
5,181 13694, 120355, 4690
S0 14013, 12551z EETE-1)
5.21¢ 14534, €,191 130692, 464676
5,239 15057, 5,192 135686, 460857
Se258 155824 5e1%4 141100, 474033
5,277 16109, 5,197 146332, 474204
2,295 16638, 151581, 4743069
5,312 17168, 156845, 474529
3400.00 54331 17700 1621274 4T b0k
3500400 54347 18234, 167421, 474835
3600400 5,363 18770, 5.214 172723, 47,981
3700460 5.378 19367, 5.218 178060, 4y 124
3800460 54392 19845 56222 183403, “4Be 264
3500400 5,406 20385, 5,227 188758, 484395
4000400 3,419 20926. 5,231 194127, 484532
4100400 5,420 21469, 5,236 195510. 484661
4200400 Se4bl 22012. Se261 204507, 4Be 787
435Ce00 S5e451 22557 54246 210315, 484511
4400400 5,461 23103. £.251 215739, 454032
450040 54470 236494 5,255 221175, 454150
4630400 5,477 24197, 5.260 226619, 494265
470040C 5,485 247454 5,265 232077 494378
4800400 54491 25293, 5,269 237567, 494489
4900.00 5,497 25843, 5.274 243031, 454598
5000.0C 54502 26393, 5,279 248524. 494705
510G400 54507 26943, S5e283 256025 454809
5200400 5,511 27454, £.287 259542, 494512
53060.0C 5.515 28046, 5.292 265067« 504013
5400400 5.516 28597, 5.296 270602, 504112
55060400 5.521 29149, 5.300 276147, 50208
5600.0¢ 5.523 297061, 54304 281706. 504305
5700400 5.325 30253. 5.308 287266, 50.3%¢
580UeCD Se526 30805, 5«311 292847 SGe4?1
595uUa vl 5.528 31358 54215 298429 S0e5B1
600C03 54525 21911 S.319 304024 500671




TABLE 116
MGLAR THERMODYNAMIC PRUPERTIES FUR SULFUR MUNATOMIC (S}
LIQUID
DEG K=2734150+7 DEG C 1 CAL=4.1840 JUULES

GRAM MOLECULAR WTe= 324064 GRAMS

STANDARD _THERMODYNAMIL CHANGES ON_FORMATIUN FRUM THE ELEMENTS

0 o 0 o 0 0
T o aHl aHdrr asd 260 26%/1
caL KCAL caL caL KCAL  _ CAL
DEG K pEg moL MOL DEG MOL  DEG MOL WOL  DEC WGw
298415 2.178 Gu34 1.1403 0813 0.093  0.3109

STANDARD THERMODYNAMIC FUNCTIONS

0 0_,0 o_,,0 0 0,0, _, ~0_,0
T ? -1y Q- s¢ (63-H0) - (63-HD) /T
bEG x  moCAL__ caL _CAL . __CAL AL _cal__
BEG MOL oL CEG MOL OEG WOoL  MCL BEG MOL
0400  0s000 04000 04000 04000 04000 0000
298.15  7.57% 0. 0. Bo4bh 25176 Ba il
33000 __ 7e579_______ 132999 02047 Be49l____2533,2 Bakhh
400400 7.734 772496 1.932 104673 3496.4 8741
500,00  940E1 1710.9 30422 124767 467248 9e 346
500.C0  B.20C 256749 4e280 144332 6031.5 10.052
__700s00 ___7e135 ____2367a8 44811 15600 155243 10789
500.G0 | T.654 14108 54177 16035 5164e7 11-456
500.00  7.654 4509.8 5455 374559 10675. 12.084
1000.00  Te694 567647 5.650 184349 126654 124669
1100.00  7.6%4 bahbaT $.862  19.083 14543, 13.221
1200.00  7.694 7217.6 £.015  19.752  16485. 13,737
1300.00  7.6%4 798746 6.144 204368  18451. 142224
1400.00  7.694 875646 6.255 204938  20557. 142683
1500:00  T.694 952645 64351  21.469  22677. 15.118
1600.00  7.6094 10295. 6435  21.965  24B4G. 152530
1700200  7.6%%  1106i, 62508 27432  27070e 15523
1BO0.00  T.694 118344 6.575  2ze87Z 29335 164257
1900400 7654 126034 6535 234288  31644. 164654
2000.00  7.694 13373, 6.687 3.082  33990. 164995




T DEG K=273415+7 DEG C

GRAM MOLECULAR WTe= 324064

TABLE 117
MOLAR THERMODYNAMIC PRUPERTIES FUR SULFUR MUNATOMIC (S}

CRYSTAL

1 CAL=4,1840 JOULES

GRAMS

STANDARD THERMODYNAMIC CHANGES UN_FURMATION FRUM THt ELEMENTS

o 0 0 o 0 0

T acy aHy AHI/T asy a6] AGY/T

CAL KCAL CAL _ CAL KCAL CAL
DEG K pES ROC MOL  DEG WOL  DEG oL AOL = DEG MOL
298415 0.000 0.000 0.000 04000 04000  0.000

STANDARD THERMODYNAMIC FUNCTIONS
0 0_,,0 0_.0 0 _.0.40, _(g0-u0

T % (H7-Hg)  (HP=HGI/T  s7 167-Hy} —163-H3 /T

DEG K CAL CAL CAL CAL__ CAL ~oCAL__

s DEG MOL MOL DEG MDL  DEG WoL HOL DEG MOT
0.00  0.000 04000 0.000 04000 04000 0+000
100.00 3.060 163.99 1.640 24965 132,49 1325
200.00  4.639 583.97 2.920 54622 540,37 24702
298,15 5,401 105249 34531 7.631 122243 44100
300,00 ___5.412 1062.9 34543 74065 1236,4 49121
500,00 6.133 1732.5 4,332 54571 2095,3 5.238
500400  6.819 2379.9 4,760 114012 312643 64253
600.00 74504 3096.8 50161 124316  4293.0 7.155
700.00  B.190 388048 5.544 134524 558642 7.980
800.00 8,876 4734.8 5918 144663 699549 Be 745
900.00 94561 5655,7 64284 15,748 8517.7 90464
1000,00 104246 6646.7 6,647 164791 10144, 10, 144
1100,0¢ 10,932 7705.6 7.005 174799 11873, 104794
1200.00 11,618 8832.6 7.360 184780 13704, 11.420
1300.00 12,303 10029, 7.715 19,737 15629, i2z.022
1400.00 12,989 11293, 8,067 204674 17650, 12,607
1500.00 13,675 12627, B.418 21,594 19764, 13,176
1600.00 144360 14028. 8.768  22.498 - 21968, 13.730
i700.00 15,046 15499, 9.lll 234389  cul6Z, lag 272
1800.00 15,732 17038, P66 244469 2664064 14,803
1900.00 164417 18645, 9.813 25,138 29117, 15,325
2000.00 17,103  20322. 10,161 25,997 © 31671, 15,836

|
|
|




TABLE 118
MOLAR THERMODYNAMIG PROPERTIES FOR SULFUR DIATOMIC lSZ)
IDEAL GAS
T DEG K=2734154T DEG C 1 CAL=441840 JOULES

GRAM MOLECULAR WTe= 64e128 GRAMS

T acd aud andsm as? a6y a6lst

DEG K =pSBb__ KCAL _CAL__ CAL__ KCAL ~LCAL__
DEG MOL MOL DEG MOL DEG MOL MOL DEG moL

298413 —34U43 30468 102.9007 394245 18,90 6334906

STANDARD _THERMODYNAMIC FUNCTIONS
0 0_.0 0_.0 v (0., 0, _, -0_0

T < {Hy=Hy) (Hy=Ho) /T St (G7-Hg) (G3=Hg) /T

DEG K CAL__ CAL __CAL____CAL__ CAL _CAL
DEG MOL MOL DEG MOL  DEG MOL MOL DEG MOL

0.00 0.000 0.000 0.000 0000 0.000 04000
100400 6,964 695,97 64960 464621 396641 39,661
200,00 Te265 140249 7.015 514512 8899.6 444498
296415 7.759 214049 Teibl 544507 14110. 474325
300,00 Ta768 £154.9 Tel83 544555 14212, 474372
400400 Belts 495149 Te380 564845 19786, 49,460
500400 54389 377%.8 7560 584690 25565, 51e130
600400 B4 549 4626,8 74711 60e235 31514, Sce524
__700.,00 8058 _b487.7_ 7.8640 6led61 37605 534721
850,00 8,735 6357,7 74947 62.723 43821, 54,7176
900.00 8,792 723346 84037 634755 50146, 55,717
1000.00 8.836 8115,6 8.116 64,684 56568, 564 568
1100400 64870 9000.5 8.182 654528  63080a 574 345
1200.00 84899 9868945 84261 66301 69671 584059
1300.00 Ba922 107804 Be293 67.014 76337, S8e 721
1400.60 8,942 11673, 54338 67676  B3072. 594337
1500.00 84960 ichobae 04375 68ec¥3  8987ia 599 ak
1600,00 8,976 13665, B.ulb 68,872  weT2Y9. 60456
1700.00 84990 14363, 8e449 690417 103645, 604968
1800.00 9,002 152634 84480 694931 110612, 6le451
1900.060 9,014 16164, 84507 70417 117629, 614510
2000,.00 9,025 17066, 84533 704880 124695, 624 347
2100400 9.036 17969, 84557 714320 131804, 62,764
2200.00 9,046 16873, 8,579 7le.741 138958, 63,165
2300.C0 9,055 19776, 84599 724143 14615, 634 Db4
2400400 9. 064 20684, Be618 724529 153387, 63.911
2500400 94,073 21591, 84636 724899 160657, bl o203
2600.00 S.0681 L4490 Bet33 734255 107960, 644602
2700400 Ge0I0 23407, 84665 73.9%6 17530%. OhoFLY
2800400 ERT 24316, 6.684 734928 182663. 654244
2900400 9,106 252264 84699 J4e248 190094, 654550
3000.00 S.113 26137, 8.712 744557 197535, 65,645
3100.00 90121 27049, 84725 744856 2050064 66.131
3200.,00 9.129 27962, 8.738 754145 212503, 664407
3300400 $.136 28875, 8.750 754426 £2003c, 66,676
3405,00 o143 29789, 84761 754695 227589, 66.938
3500.00 94150 307024 6.772 754964 ¢3517¢, 67e 192
3600400 Yel156 31010, B.785 Tbeddse <L4llbia 07e43Y
3700.00 $.165 32534, 84793 760473 250416, 674660
3800400 9,172 33451, 84803 T6e71l6 2580784 674910
3900.00 9,179 34308, .81z 764950 265761 684 144
400000 Y.186 35,87, beb2Z 174189 273469, 684367
4100.00 9.192 362054 84531 T7e415 281197, 684585
4200400 9.199 37i2%. 8.839 77.637 288951, 684798
4300.00 9.206 28045, 84848 774854 296728, 694006
4400400 9.213 38966, 84856 784065 3045204 694209
4500400 94220 39888, 84864 78acll 314336, 69,408
4600400 94226 40810a 84872 TBe415 320175, 694603
4700,00 94233 41733, 84879 78,674 328035, 69. 795
£800400 9.240 42657, 8887 784868 335910, 694981
4900.00 9.247 43581, . 84894 794059 3438084 700165
5000.00 9.253 44506, 84901 79246 3517244 704345
5100400 94260 45432, 8.908 794429 3596564 70e521
5200400 G.266 4635084 o915 794609 36760Y. 704694
5300400 9,273 47285, Bev22 79.785 375576, 7048063
5400400 9.280 48213, 8.928 794959 383566, 71031
5500400 94286 4914al, 54935 BQai29 391569, Tlel194
5600400 54293 56069, 8.941 804296 399588, 714355
570C,.00 94299 509994 8.947 80e461 407626, Tla514
5800,00 94306 51929, 84953 804623 415684, 71,670
59004 00 9e312 5.6604 84959 B0e782 423753, 71823
6000.0C $.319 53791, 8,965 80e938 4318306, 71.973
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MOLAR THERMODYNAMIC PROPERTIES FOR SULFUR GCTATOMIC (5

TABLE 119

8
IDEAL GAS

DEG K=273415+7 DEG C 1 CAL=4,.1

298415

T
DEG K

0,00
100,00
200,00
298415
300.0C
400,400
50Ue U0
600400
700+ 00
800400
90000

1000.00
1100,00
120000
1300400
1500,900
150000
1400.00
170000
1800.00
1500400
2000400
2100.00
2200400
2300400
2400400
2500.0C
2600,00
27390400
2800400
2900.00
3000400
31060400
320040G0
3300400
34600,00
3500400
3600.0C
3700400
3800.00
3900,600
4000.00
4100400
4200400
4300400
4400400
4500400
4600400
4700,00
4800400
4900400
5000,00
5100,00
5200400
5300.C0
5400.C0
5500400
56004006
5700400
5800,00
5900,00

GRAM MOLECULAR WT.= 2564512 GRAMS

)

840 JOULES

STANDARD THERMODYNAMIC CHANGES UN _FURMATION FRUM THZ ELEMENTS
0 0 0 1 0 0
] oy 8T asy P-4 AGY/T
CAL KCAL _CAL __ _CAL KCAL L__
DEG MGL 200 DEGTRAOL DELTRGL MOL to Mol
-5,912 24,45 82.0053 41,775 11.87 39.81ly
STANDARD _THERMODYNAMIC FUNCTIONS
cd (h9=t3y  (r§-n3y /7 S e I = AVl
__CAL__ CAL _CAL __ __CAL__ CAL __CAL__
DEG MOL MOL DEG MGL.  DEG mG[ MOL DEw mOL
04000 0.000 04000 04400 0. 000 Ce 000
204830 1344,6 134446 704610 571645 574165
32,065 40494 20,247 88,905 13732, 584659
37,255 748645 5.11C 102.82 23169, 774709
374359 7555,5 25,165 103405 23359, 774 864
39,839 11430, 28,575  11441R 347241, 85.604
414135 15485, 30,970 123422 461264 924252
41,885 19635, 130474 58837, 48,061
424353 23853, 137429 Tli4Ye 103421
424663 28104, 142 448 B6267, 10783
42.879 32362, 148460 1008204 112.02
43,036 36678, 152452 115851, 115,85
53,152 40988, 156464 1313124 119437
43,241 45308, 160440 147166, 122464
53,311 49636, 163,86 163381. 1£5.68
43,366 539704 167407 179930, 128452
434411 58309 170406 196785, 131419
43,4468 62652, 172,87 213934, 133,71
43,479 66998, 175450 231355, 136409
43,5064 71347, 17799 249032, 138435
43,526 75699, 1BCe34 266949, 160450
43,545 80052, 182457 285096, 142455
43,561 84408, 184,70 303461, 144,51
43,575 88764, 186473 322933, {464 38
43,587 93122, 188,66 350803, 148,18
43,597 97482, 160452 359763, 145450
42,607 101842, 192,33 378%C4, 181,56
42,615 106203, 194,401 398220, 153416
43,422 110565, 196,65 @l {104, 1b4471
43,679 114927, 197424 437349, 156420
43,635 119291, 1 198,77 . 457150, 157,64
43,640 123654, 41,218 20De4¢5  47710¢. 159403
434645 122019, 41,296 201e58 447199, 1604 35
43,650 132383, 41.3/0 203497 517437, 151,70
43,654 136749, 3 2064 44) 537511, 1624597
43,658 141114, 205472 EPLESEN 194421
43,661 145480, 206498 578553, 165,42
43,664 149846, 208421 599714, 156459
43,667 154213, 41,679 . 209451 £20594, 167,73
43,669 158580, 41,731 210,57  €41593, 168,84
43,672 162947, 41,781 211.72 562707, 169,92
43,674 167314, 414829 212,81 683934, 170498
43,676 171682, 41.874 213,89 70526 172.02
43,678 176049, 414917 274454 726711, 173.03
43,687 180417, 514957 215497 Ta8257, 174401
43,682 164785, 41,997 216497 THGS04, 174498
43,683 189154, 42.034 217496 791651, 175492
43,685 193522, 42,070 218492 813495, 176485
43,686 197851, 42,104 219486 835433, 177,75
43,687 202259, 42,137 220,78 857465, 178464
43,689 206628, 42,169 221468 579588, 179,51
43,690 210997, 42.199 222,55 901500, 180.36
43,691 215366, 42,229 223,42 924099, 181,20
43,692 219735, 424257 224,27 946484, 182,02
43,693 224104, 42,286 225,11 968953, 182482
43,694 228474, 42,310 229592 991505, 183,61
43,695 232843, 424335 226472 1014137, ig6,39
43,695 237213, 42,359 227451 1036849, ldb.15
43,696 241582, 424383 228448 1059639, 185,90
43,697 245952, 42,405 229,04 1082506, 186,64
43,698 250321, 42,427 229,73 1105447, 137,35
43,698 254691, 42,449 230453 1128463, 188,08

6000400

1



» TABLE 120
} MOLAR THERMODYNAMIC PROPERTIES FUR ELECTRON GAS (E7)
| . IDEAL GAS
' T DEG K=273.15+T DEG C 1 CAL=4,1840 JOULES

; GRAM MOLECULAR WT.= 0.00055 GRAMS

SIANDARD THERMODYNAMIC CHANGES_ON_FOURMATLON FROM THE ELEMENTS

! T
DEG K

298415

0«00
100,00
200,00
298415
300.00
400,00
500,00
600,00
700.00
800.00
GCC.00

1000.00
1100.00
1200.00
1300.60
1400.00
1500400
160000
1700400
1800.00
19C0.,00
2000400
2100.00
2206.00
2300.00
2400400
2500.00
2600400
2700.00C
2800400
2900400
3000400
3100.00
3200.00
3300.060
3400, 400
3500.00
3600400
3700400
3800400
3900.,00
4000.00
4100.00
4200, 00
4300400
4400400
4500400
4600400
4700400
4800400
4900400
500C,00
510C.00
5200.00
530C.00
5400,00
5500400
5600400
5700460
5800400
590C.00
6000400

0
&y

CAL
DEG MOL

0.0G0

44,968

4,968
44968
44968
La568
44968
44968
44968
4,968
4,968
44968
4,968
44968
44968
4,968
44968
4,968
4,968
4,968
44968
4,968
4,968
44968
4,968
44,968
44968
44968
44968
4,968
4.968
4e968
44968
4,963
44968
42968
4968
44968
44968
4,968
44968
44568
4,568
44268
4,968
44968
44968
44568
4eF68B
Le968
44568
4e568
44368
4e568
44968

0
AHT

KCAL
MOT

0000

STANDARD THERMODYNAMIC FUNCIIONS

o
BAHI/T
_CAL

DEG MOLC

0+ 000

04000

o_,0
(Hy~HJ)

CAL
mOL

0.000
496,79
993,58

148142
1490,.,4
1987.2
2483.9
2980.7
3477.5
397443
4471.1
4967. 9
5464,7
5961,5
6458,3
6955,1
7451,.,8
7948,.6
B445 4
8942,2
9439,0
9935,.¢
10433,
10929,
11426,
11923,
12420,
12917,
13413,
13910,
14407,
14904,
15400,
15897,
16394,
16891,
17388,
17884,
18381,
18878,
16375,
19872,
20368,
20865,
213624
21859,
22356,
228524
23349,
23846,
24363,
26839,
25336,
25833,
26330,
26827,
27323
27820e
28317,
28614,
29311,
29807,

0_,,0

(HT—HO)/T

CAL__
DEG MOL

0000
44968
44,968
44968
4.968
4e968
4,968
44968
4,968
La568
44568
44968
4e968
44968
44968
44968
44968
44568
44,968
44968
44,968
44968
4o 968
4.968

44968,

4e968
44968
4,968
4,968
44,968
449368
4.968
44968
4e968
4,968
44568
44968
44968
44968
44968
44,968
44968
4,968
4a968
44958
Le368
449€8
4o96L
44968
40968
44968
4e968
L4968
L,968
44968
44968
La968
44968
4e56H8
44968
4e968
LeGER

0
53

CAL

DEG MOL

0000
=0.439

3.004

44988

5.019

Gabir8

Te556

Betb?2

Gei2l

Fe891
10.476
114000
114473
11e906
124303
124671
134014
13335
134636
134920
14,189
14e443
144686
144917
154138
154345
154552
154747
154934
164115
164289
16,458
164621
164778
164931
174079
174223
17363
17.500
174632
17761
174887
184010
184125
184246
184360
184472
184581
18688
1Be793
18e89%
184955
194094
19415¢C
194285
194378
19469
154298
19e046
194733
19618
194501

0
Jichs
KCAL

MoL

0.000

0_.0C

“(GT‘HO)

CAL
mOL

0.000
=540.702
—392.706

5.978

15,234
591498
1294,3
209646
298240
393048
4957.7
603240
715640
832543
953640
10785,
12069
13387,
14736,
16114,
17519,
18951,
20408,
21888,
23351,
24915,
26460,
28025,
29609,
31212,
32832,
34469,
36123,
37793,
39479,
41179,
42895,
4bbl4,
46367,
4glze.
49893,
51676,
53471,
55278,
57098,
58927,
6076564
62621,
64485,
66359,
68243,
70138,
F2042,
73956,
75880,
77813,
73756,
81707,
33667,
E5036,
B7514,
89600,

0
AGT/T
_CAL__
DEG MOL

0000

0«00
—5.407
~1.964

0020

0. 051

le 480

24589

34494

44260

4,923

54509

6032

66505

6938

74335

T.704

Be 046

Be 367

Be 668

8.952

9.221

FebTs

Y4718

Fe 949
10170
10e3861
104584
0,779
16966
11147
114321
114490
11le653
11.810
l1ls963
124112
124256
1243%6
124532
12. 664
124793
12.91¢
13,042
13.161
13,278
12392
134504
13,013
13,720
13.823
134927
144028
144126
44222
144317
144410
l4a501
14,591
lae678

laa 762
144850
144533




